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THE ELEVATED ROADS AND THE RAPID TRANSIT 
PROBLEM, 

The judgment of the Appellate Justices upon the 
late proposal of the Rapid Transit Commission should 
be read by every citizen who is interested in the sub- 
ject of increased transit facilities. It judges the ques- 
tion from a broad standpoint, and shows a conserva- 
tive regard for the permanent interests of the city. 
The court points out that the scheme, as presented for 
its judgment, was very incomplete, and that the data 
upon which the estimates were based was insuflicient 
to give them any reliable value. It is pointed out that 
the cost of most of the great engineering works has ex- 
ceeded the first estimate, and always by a large amount, 


the execution of the proposed work which render the 
question of its final cost extremely problematical. 
With the verdict of this court against it, the under- 
ground tunnel may be considered as out of the ques- 
tion, at least for many years to come. In any case it 
was a scheme which woulda have been attended with 
serious drawbacks; and were it now completed and in 
operation, it would have to contend with the natural 
repugnance of the people to descending a flight of 
stairs and burying themselves in an artificially lighted 
and more or less imperfectly ventilated tunnel for a 
quarter or half an hour as the case might be. It is 
quite a question as to whether the light and air of 


outweigh the superior speed of the tunnel route. It 
is a noteworthy fact that although a belt system of 


underground lines is in operation in the city of Lon- 
don, there is a large proportion of travelers who pre- 
fer the surface transportation in cabs and omnibuses 
in spite of their slow speed of from five to six miles an 
hour. 

The construction of the tunnel being out of the ques. 
tion, attention will naturally be directed to the ele- 
vated roads; for in the extension and improvement of 
this system is to be found an alternative scheme which 
would provide the city with greatly improved facilities 
at a comparatively early date. We have good reason 
to believe that these roads would have been extended 
and improved before this if the city had shown any 
disposition to grant the necessary permission. The 
company have more than once professed themselves to 
be ready to make the much needed alterations and 
additions, and about the time that the question of 
building the Broadway tunnel was submitted to the 
Appellate Justices, the officers of the Manhattan Ele- 
vated Roads again manifested a commendable desire 
to meet the convenience of the public by extending 
their system and quickening their service. Certain 
plans and promises were made to the mayor of the 
city, all of which would seem to indicate that the 
company was desirous to make a reasonable provision 
for the needs of the 200,000,000 passengers who annu- 
ally serve to swell the dividends of this very successful 


monopoly. It was not suggested that the proposed 
extension was to be made.in any way dependent upon 
the rejection of the Broadway tunnel scheme; and a 
proposed outlay which was considered expedient in the 
face of a powerful competitive scheme must be doubly 
expedient now that this scheme has fallen through. 

If the officers of the elevated roads are sincere in 
their expressed desire to extend their system, the next 
and immediate step should be to place their proposal 
before the Rapid Transit Commission—a commission 
that was created for the express purpose of receiving 
such suggestions. If there is any doubt as to the legal 
status of the comwission, there are other means by 
which the proposals of the company can be made 
known to the citizens and passed upon by them. 

The matter is an urgent one, and there can be no 
possible excuse for a lengthy delay upon the part of 
the company. On the other hand, any proposals that 
may be offered should be judged with the sole object 
in view of the city’s best interests. If the elevated 
roads have been enormously profitable, they have also 
been enormously useful; and if their recent overtures 
through the mayor have been made, as we believe, .in 
good faith, they should be at once accepted and the 
company given every opportunity to carry out the ex- 
tension. 

If, however, the elevated roads should make no 
further move looking to extension of their system, the 
city should use the strong arm of the Legislature in 
its behalf. The case is too serious to admit of delay. 
The volume of travel is steadily increasing and already 
in some quarters it fairly swamps the accommodation 
provided for it. Many of the terminal stations are 
‘nightly filled with a struggling mob, in which the 
commonest laws of chivalry seem for the nonce to be 
forgotten, and strong men elbow frail women in the 
wild rush to secure the much coveted seat—and this in 
the representative city of what should be, and in most 


mous | regards is, the most progressive country and people in 


the world! 
18 
A FOSSIL bird, represented by a piece of a bone from 


a bed of clay on Vancouver Island, is described by 
; Cope, who thinks that it may have been “the largest 
bird of flight thus far known,” 
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surface travel would not be considered to more than: 
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PROPOSED EQUIPMENT OF THE NEW YORK SURFACE 
ROADS WITH COMPRESSED AIR MOTORS, 

The Metropolitan Traction Company, which controls 
altogether about 182 miles of street rai] way in this city, 
and carries daily upward of 650,000 passengers, is con- 
templating an important change in the motive power 
of a large portion of its lines. About 82 miles of the 
system are at present operated as cable and under- 
ground trolley lines, and the plant is of the Jatest pat- 
tern and thoroughly up to date; but the greater part 
—fully 100 miles of the lines—is still worked by the 
slow and objectionable horsecar. Several :nonths ago 
the company determined to abolish the horse car and 


‘introduce in its place some form of mechanical traction, 
and it is argued that there are problems involved in | 


and in the interval their agents have been making an 
exhaustive examination of the many systems of street 
ear traction which are being operated in Europe and 
America, 

It has been determined to make a thorough trial of 
a compressed air motor which has been designed by 


; Joseph H. Hoadley, of the engineering firm of Hoadley 


Brothers, who is now associated with the American 
Wheelock Engine Company, of Worcester, Mass. We 
are informed by the Metropolitan Company that at a 
private trial recently had at the Worcester works 
vefore the engineers and officials the Hoadley motor 
showed a remarkable efficiency, as compared with any 
compressed air motor which they had previously sub- 
jected to trial. At present ten of the company’s cars 
are being equipped with the new motor, and if they 
Prove as successful in service as the experimental car 
which was recently tested, it is likely that allthe ex- 
isting horse car roads will be similarly equipped. 

The air will be carried in two cylindrical steel tanks 
placed between the trucks and beneath the floor of the 
ear, and they will be charged at an initial pressure of 
2,000 pounds to the square inch. The power house at 
147th Street and Lenox Avenue will contain a 500 
horse power Greene- Wheelock engine and a Minerva air 
compressor, the reservoir capacity of the plant being 
5,000 cubic feet. The compressed air motor is being 
adopted in preference to trolley or cable traction, not 
merely from motives of economy, but also with a view 
to securing a service which shall be free from the inter- 
ruptions to which the cable and trolley systems are 
liable. 

The operation of these cars will be watched with close 
attention, not merely by the company which is mak- 
ing the experiment, but also by the engineering world 
at large. Engineers in the United States have been so 
fully cecupied with the development of electric traction 
—and it has had a growth and a success which is phe- 
nomenal—that comparatively little attention has been 
paid to other methods of traction which utilize the 
oil, gas, and compressed air motor. As compared with 
the cost of the electric and cable systems, the com- 
pressed air and gas motors which are being increasingly 
used in European cities are said to be showing remark- 
ably economical results. Chief Engineer Pearson, of 
the Metropolitan Company, is now in Europe for the 
purpose of personally inspecting the working of some 
of the more important plants that are operated on the 
above systems. 

On another page will be found a description and 
illustrations of a compressed air locomotive, which has 
proved very successful in the mines of the Susque- 
banna Coal Company, Glen Lyon, Pa. The chief 
engineer of the company, Mr. J. H. Bowden, states 
that the cost of operating this plant is between 1 and 
14¢ cents per ton per mile, and that, with the introduc- 
tion of a better type of coal car, he expects to make a 
still more economical showing. 

8 
The St. Louis Disaster. 

For the second time within the present generation 
the city of St. Louis has been visited by that scourge 
of the Mississippi Valley, the tornado. It was on the 
evening of March 8, 1872, that the ever memorable 
cyclone carried death and destruction through this 
ill-fated city ; and to-day the citizens are again occu- 
pied in the sad task of burying the dead and caring for 
the wounded that have been smitten by this worst 
form of nature’s savagery. 

The full cyclonic force of the storm of Wednesday 
evening was not felt at the outset, but appears to 
have been preceded by a violent wind storm, which 
swept over the whole city at the rate of eighty miles 
an hour. This was succeeded by a heavy deluge of 
rain, in the midst of which the cylone developed in 
the southwestern suburbs and cut a wide swath of 
destruction through the city. Crossing the Missis- 
sippi in the neighborhood of the Eads Bridge, the 
upper works of which were badly wrecked, it laid low 
a large part of East St. Louis, and demolished a vast 
amount of shipping and also a long stretch of ware- 
house property that was standing on the river front. 

The destruction was wrought with that speed and 
completeness which marks the passage of a tornado, 


and in a few minutes some 400 to 500 are estimated to 
‘have been killed outright and over 1,500 wounded, 
‘while the damage to property will amount to many 
millions of dollars. The details of this sad calamity 
arc too well known to call for any repetition. Beyond 
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the fact that the whole of Wednesday had been op- 
pressively hot and the air heavy and stifling, there 
were no premonitary signs of the impending disaster. 
There is food for thought in the fact that, with all our 
advancement in science and our boasted intimacy with 
the laws of nature, there are phenomena such as this, 
which are known to us only by their death-dealing 
fury, whose approach we cannot even predict and in 
whose presence we are utterly helpless. 
OO oe _—“——-- 

Recent Patent and Trade Mark Decisions, 
Dadirrian v. Yacubian (U. 8. C. C. IIL, Showalter 

C. J.) 72 Fed. Rep. 1010. 

A Foreign Common Noun as a Trade Mark.—The 
word ‘‘ Matzoon” has been in use in Armenia for cen- 
turies as the name of an article of food made of fer- 
mented milk. A person manufacturing such article 
in the United States cannot monopolize the Armenian 
name of the article as his trade mark. The fact that 
it is a word unknown in the United States is imma- 
terial so long as it is the generally recognized name of 
the article whereby it is known. 


Thomson-Houston Company v. Electric Railway Elec- 
tric Company (U.S. C. C. Conn., Townsend J.) 
72 Fed. Rep. 1016, 

Contributory Infringement.—Contributory infringe- 
ment is the intentional aiding of one person by 
another in the unlawful making or selling or using of 
a patented invention. In this case the patent was for 
a trolley.system and the defendants sold trolley stands 
for the purpose of being used in such trolley system 
and as a part thereof, and hence the defendants were 
held to be. guilty of contributory infringement of a 
patent and were enjoined from such infringement. 


Cook & Bernheimer Company v. Ross (U. 8. C. C. N. 
Y., Lacombe J.) 73 Fed. Rep. 203. 

Unfair Competition.—The plaintiff bottled whisky 
in bottles of a peculiar shape originally devised by 
him, and by extensive advertising such bottles came 
to be relied upon by purchasers as a means of identi- 
fying the whisky bottled by him. Afterward the de- 
fendant, dealing in the same whisky, began to use a 
bottle of precisely similar shape and appearance as 
that of the plaintiff, although the labels uged were dif- 
ferent. It was held that the use of such bottles by the 
defendant was unfair competition and should be re- 
strained. 


Bonsack Machine Company v. Underwood (U. 8. C. C. 
N. C., Seymour J.) 73 Fed. Rep. 206. 

Cigarette Machines.—The Hook patent, No. 184,207, 
for acigarette making machine is a primary patent 
and is infringed by the device shown in the Under- 
wood patent, No. 470,269. 

Infringement by Experimental Machines.—The mak- 
ing of an experimental machine like a patented ma- 
chine is not an infringement, but if it is to be used for 
selling the patent under which it is made, it ceases to 
be merely an experimental machine and a suit will lie 
for infringement. 

License to Make Infringing Machine.—A manufac- 
turer contracted with a corporation to make no ci- 
garette machines excepting under the corporation’s 
patent. However, he afterward submitted to its sec- 
retary the question of making the machine for an- 
other inventor and was told to go ahead and that the 
company would look into the matter of infringement 
when the machine was put on the market. It was 
held that this did not prevent the company from suing 
the inventor for infringement. 


Matthew & Willard Manufacturing Company v. Tren- 
ton Lamp Company (U.8.C.C. N. J., Greene J.) 
%3 Fed. Rep. 212. 

Infringement Suit Against Officers of a Corporation. 
—In a suit against a corporation for infringement of a 
patent it is neither necessary nor proper to make the 
officers of the company, who are mere salaried em- 
ployes not dependent upon the sale of the alleged in- 
fringing article and who have not personally been 
guilty of infringement, parties defendant to the suit. 

Who are Entitled to Design Patents.—The law au- 
thorizes the issuance of a design patent to any person 
who ‘‘ by his own industry, genius, effort and expense 
has invented” the design.’ In this, the word ‘‘ex- 
pense” is not limited to mere disbursement of money, 
and hence does not prevent the granting ofa patent to 
one who invents a design while in the employment of 
another, especially where it does not appear that ‘‘ ex- 
pense” was necessary in producing the design. 

Lamps.—The design patents to Miller, Nos. 22,422, 
23,672, 23 673, and to Miller & Schmitz, No. 23,671, have 
been held valid. 


Falmer Pneumatic Tire Company v. Newton Rubber 
Works (U. 8. C. C. W. Va., Goff C. J.) 73 Fed. 
Rep. 218. 

Preliminary Injunctions,—It is held in this case that 
the patent alone will not create a sufficiently strong 
presumption of its own validity to justify the grant- 
ing of a preliminary injunction against its infringe- 
ment. There must be either a prior adjudication sus- 
taining the patent or a continuous acquiescence for a 
considerable period of time or it must have withstood 
an interference contest in the Patent Office. 


Proof of Public Acquiescence in the Validity of a 
Patent.—Where public acquiescence in the validity 
of a patent is not alleged in the bill of complaint, it is 
insufficient to allege universal acquiescence by mere 
statements in affidavits, and when such affidavits are 
controverted by a number of witnesses giving vames, 
dates, and showing that for nearly two years before 
several manufacturers had been making and selling 


goods substantially similar to those covered by the 


patent, public acquiescence is not proved and a pre- 
liminary injunction will not be granted. 
Parker v Appert (Ct. of Appeals D. C.) 75 O.G. 1201. 

Amending Preliminary Statement.—It is always a 
suspicious circumstance in the case of interference 
that after the dates of one of the parties have been 
disclosed that the other party should then seek by 
amendment of his preliminary statement to show a 
date of invention prior to that of his original statement 
and prior to that of his opponent. 

Dates of Sketches.—Where a party to an interference 
states that he made the sketches upon which he relies 
for the establishment of his earlier date but mislaid 
them and forgot where they were until after the dis- 
closure of the dates of the other party, the ratter is 
suspicious and the amendment to his preliminary 
statement should not have been allowed. 

0 
The Old World’s Old Folks. 

A German statistician has studied the census returns 
of Europe to learn a few things about the centenarians 
of the Old World. He has found, for instance, that 
high civilization does not favor the greatest length of 
life. The German empire, with 55,000,000 population, 
has but 78 subjects who are more than 100 years old. 
France, with fewer than 40,000,000, has 213 persons 
who have passed their hundredth birthdays. England 
has 146; Ireland, 578; Scotland, 46; Denmark, 2; 
Belgium, 5; Sweden, 10; and Norway, with 2,000,000 
inhabitants, 23. Switzerland does not boast a single 
centenarian, but Spain, with about 18,000,000 popula- 
tion, has 401. 

The most amazing figures found by the German sta- 
tistician, says the New York Sun, came from that 
troublesome and turbulent region known as the 
Balkan Peninsula. Servia has 575 persons who are 
more than 100 years old; Roumania, 1,084; and Bul- 
garia, 3,883. In other words, Bulgaria has a centen- 
arian to every thousand inhabitants, and thus holds 
the international record for old inhabitants. In 1892 
alone there died in Bulgaria 350 persons of more than 
100 years. In the Balkan Peninsula, moreover, a per- 
son is not regarded as on the verge of the grave the 
moment he becomes a cencenarian. For instance, in 
Servia, there were in 1890 some 290 persons between 
106 and 115 years, 128 between 115 and 125, and 18 be- 
tween 126 and 135. Three were between 135 and 140. 

Who is the oldest person in the world? The German 
statistician does not credit the recent story about a 
Russian 160 years old. Russia has no census, he says, 
and except in cases of special official investigation the 
figures of ages in Russia must be mistrusted. The 
oldest man in the world is then, in his opinion, Bruno 
Cotrim, a negro born in Africa and now resident in 
Rio Janeiro. Cotrim is 150 years old. Next to him 
comes probably a retired Moscow cabman, named Kus- 
trim, who isin his 140th year. The statistician says 
the oldest woman in the world is 130 years old, but 
neglects to give her name or address, possibly out of 
courtesy, or perhaps in view of the extraordinary figures 
which came to his nand from the Balkans, he thought 
a subject only 130 years old was hardly worthy of par- 


ticular mention. 
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The Boiling Point of Hy§rogen. 

If liquid air produced by the Linde process, accord- 
ing to the Journal of Gas Lighting, is to be a common 
article of commerce in the immediate future, liquid 
hydrogen is still sufficiently novel to attract the at- 
tention of the man of pure science. Professor Ols- 
zewski has recently determined the boiling point and 
the critical temperature of hydrogen ; and the result 
shows that it is possible, by taking proper precautions, 
to do experimentai work in the domain of physics ata 
point very near the absolute zero of temperature. 
The process is described in detail in Wiedemann’s 
Annalen. The method of expansion, which had 
already been successfully employed to ascertain the 
critical pressure, was again utilized. The critical tem- 
perature is that at which liquid hydrogen, when slowly 
released from pressure, first boils up; and the boil- 
ing point is the temperature reached when the pres- 
sure is reduced to that of one atmosphere. The chief 
difficulty in these experiments is the thermometric one; 
and Professor Olszewski successfully overcame this by 
the employment of a thin platinum wire immersed in 
the liquid hydrogen, which by its varying resistance 
indicated the fall of the temperature. It is interesting 
to note, in connection with what has been stated with 
regard to the effect of cold upon the strength of ma- 
terials, that Professor Olszewski used cast iron cylin- 
ders brought down to a temperature of 210° C. (not far 
from absolute zero) by means of liquid oxygen, at 
which the cylinders still held oxygen compressed to 18 
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atmospheres. The critical temperature of the hydro- 
gen was, however, still lower, and was not reached 
until —234'5° C. had been registered. The boiling point 
was —248'5° C., or --406°3° Fah. (probably the greatest 
cold ever attained by artificial means).—Progressive 
Age. 
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The Huzulen, 

In the Carpathian Mountains of Galicia dwells a 
primitive Salvic people called the Huzulen, which is 
nominally Roman Catholic and of whose curious cus- 
toms Nature givesan account. Everywhere one comes 
across wooden crosses erected over buried brandy bot- 
tles. In 1894 a “brandy prophet” appeared; he was 
a simple peasant who waged a successful warfare 
against brandy drinking. The zeal of the people con- 
strained the clergy to bury the spirit with ceremonies ; 
and now the use of brandy has ceased, and at present 
only those drink brandy who are worth nothing. A 
gypsy, who had sent his wife away, bought the 
daughter of a Huzulen for fifty florins; he was re- 
proved by the magistrate, but that had no effect. In 
a year he was tired of her, and then he hired the wife 
of another Huzulen for sixty florins; again the law 
was powerless, and at the end of the yearthe husband 
came for his wife. There are two remedies for back- 
ache—one is forthe priest to walk on the patient’s back 
in church and the other is to let a bear walk on it. 
Weasels, snakes, frogs, puppies, and kittens may not 
be killed, and there are numerous charms against the 
first two. For three days before the Huzulen moves 
into a new house he throws a black hen on it, so that 
snakes may not nest there. Black cattle are lucky. 
The mentioning of certain words for simmering and 
boiling is prohibited when applied to milk, lest harm 
should come to the cows. The grave diggers and cotf- 
fin makers wash their hands over a grave to signify 
that they are not to blame for the sorrow, and the re- 
latives ask the latter not to be angry with the dead for 
the trouble he bas caused them, and not to ask for pay- 
ment from him in the next world. 
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Role of Fats in the Animal Body. 

The teachings of the most recent researches on this 
disputed question are summarized, says the Literary 
Digest, in a brief notice in Der Stein der Weisen. 

‘““In the processes that go on in the body three 
groups of carbon compounds undergo a combustion in 
the true sense of the word—albumens, carbohydrates, 
and fats. Regarding the different functions of these 
materials, only this wuch is certain; that albumen is 
indispensable to the building up of new cells and the 
repair of waste material, and that carbon compounds, 
free from nitrogen, serve as fuel for the production of 
heat and mechanical work. These compounds consist 
of carbohydrates and fats and very probably of albu- 
mensalso. It can also scarcely be doubted that the 
animal body can avail itself not only of fat but also of 
carbohydrates as fuel; but it is also to be assumed 
that in the norma! physiological conditions fat and the 
carbohvdrates play differentroles. It should be noted 
that Nature herself has given to the infant in milk— 
without doubt an absolutely appropriate means of 
nourishment—not only albumen, but fat and carbohy- 
drates. In most kinds of animals, especially in man, 
the proportion of sugar in milk is greater than that of 
fat, while on the other hand Dr. Gurdy of St. Andrew’s 
has found in whale’s milk the enormous amount of 
forty per cent of fat. 

“The general opinion is this, that the strength-pro- 
ducing fuel in muscle is one of the compounds belong- 
ing to the carbohydrate group, glycogen or some simi- 
lar compound, by whose combustion, together with 
the production of work, some heat is also inevitably 
produced. In ordinary circumstances this suffices to 
raise the bodily temperature to its normal height, 
But if this cannot be reached thus, other substances 
must be used as fuel. Heat produced by muscular 
work in the animal body is best obtained from the 
carbohydrates of the food, but besides this the indis- 
pensable production of heat is best attained through 
fats. This corresponds with the instinctive choice of 
foods made by men, who in the tropics eat little fat, 
while the dweller in polar regions devours large quan- 
tities of it to feed his bodily combustion. 

“*Moderate use of alcohol causes a deposit of fat, 
because, while alcohol is not turned into a fuel in the 
muscle and nerve cells, it serves as a pure fuel in the 
orgavism and replaces the combustion of fat. The 
reason that the use of alcohol is so dangerous in the 
polar regions is that alcohol favors the throwing off of 
heat in great degree, so that the effect isas if the stove 
in a room shoald be heated red hot and then all the 
doors and windows should be thrown open.” 


tS 


ROENTGEN photography is being successfully applied 
to biological studies. The ordinary star fish was pho- 
tographed at the Durham College of Science and the 
contents of the caecum were found to be small shells 
both whole and broken; the stomach was filled with a 
whole common mussel. This interesting radiagraph is 
published in Nature. 
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AN AUTOMATIC CAR COUPLER. 

The automatic car coupler shown in the illustration 
has been patented by Mr. Peter Gallien, of New 
Haven, Connecticut, and Edward M. Clark of the same 
place. The drawhead is made open at the top, and 
in each of the side walls of the coupling chamber is 
placed a stout latch whichis pivoted at its forward end, 
the free ends of the latches being drawn together by 
a coil spring. The drawhead coupling bar is hori- 
zontally pivoted at the rear end of the coupling 
chamber, and extends some distance beyond the 
front face of the drawhead, terminating in an 
arrow-shaped head. The head is perforated to re- 
ceive a coupling pin when the improved drawhead is 
to be coupled with a link and pin coupler. The top 
and bottom faces of the coupling bar head areinclined 
so as to form a sharp horizontal edge. A cam is 
located between the opposing latches, and actuated 
by a link and rocking lever, which may be suitably 
operated from the platform of the car. In its normal 
position the longer axis of the cam is parallel with the 
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axis of the drawhead; but when it is desired to unlock 
the coupling, the cam is thrown over and forces apart 
the latches, thereby releasing the drawbar. In mak- 
ing a coupling, one coupling bar will ride upon the 
other as shown in the illustration,and the wedge- 
shaped heads will force apart the side latches, said 
latches being ultimately drawn snugly into place be- 
hind the recessed shoulders of the drawbar head by 
the tension of the spring, thus effecting an automatic 
and positive coupling. 
—_——_——_—--__9+ 6 +e 

A DOUBLE TANK COMPRESSED AIR MINE LOCOMOTIVE. 

The compressed air locomotive has a special field of 
usefulness in locations where it is necessary to take 
extra precautions against risk of fire, such, for instance, 
as powder mills and lumber yards and the great cotton 
wharves and warehouses of the South, or those coal 
mines which are infested with dangerous gases. In 
this respect it is greatly superior to the steam, or even 
the electric, locomotive ; and, as compared with rope 
haulage, it has the advantage that it has greater mo- 
bility, and can be run in- 
dependently over a wide area 
of sidings, ete. 

The accompanying illus- 
trations show a double tank 
compressed air mine loco 
motive, built by H. K. Porter 
& Couipany, Pittsburg, Pa., 
for the Susquehanna Coal 
Company, Glen Lyon, Pa. 
The dimensions are as fol- 
lows: Cylinders, 7 inches di- 
ameter by 14 inches stroke; 
driving wheels, four-coupled, 
24 inches diameter; weight, 
in running’ order, 18,500 
pounds; length over all, 17 
feet 6 inches; width, 5 feet 
2 inches; height, 5 feet. 
There are two tanks of 130 
cubic feet combined capacity, 
and the charging 
pressure for doing 
full work is 600 
pounds. The air 
for charging the 
locomotive is fur- 
nished by a three 
stage compressor, 
having 20 by #4 
inch steam cylin- 
ders, with com- 
pression cylinders 
12% inches, 914 in- 
ches and 5 inches 
diameter by #4 
inches stroke, 
with a capacity of 
275 cubic feet of 
free air per mi- 
nute coupressed 


revolutions per minute. The air is conveyed in a 
5 inch wrought iron pipe to the bottom of the 
shaft, a distance of 1,000 feet, and a further 3,400 feet 
along the gangway. Along the gangway are three 
charging stations, provided with gate valves, which 
enable any section to be cut off. The 5 inch pipe, 
which has been tested to 1,500 pounds pressure, acts as 
a reservoir to the compressor, having a capacity of 580 
cubic feet at 600 pounds pressure. The charging station 
consists of a cast tee on the main pipe, with a 114 inch 
opening, provided with a gate valve and a flexible me- 
tallic joint. It takes one and one-half minutes to 
charge the locomotive, the pressure in the main being 
thereby reduced from 600 to 570 pounds. 

The air is stored in twosteel tanks which are located 
between the locomotive cylinders on a saddle, much 
after the manner of a steam boiler. From them it is 
conducted to an auxiliary reservoir, eight inches in 
diameter, placed below and between them. In this 
tank the pressure can be regulated anywhere from 30 
up to 140 or 150 poundsas required. The air is re- 
duced froin the main tanks by a reducing valve which 
can be regulated to any pressure at a moment’s notice, 
and when once set, it maintains a constant fixed pres- 
sure in the auxiliary reservoir, thereby preventing any 
undue waste of air by injudicious handling. In case 
only light loads are to be handled, the pressure can be 
materially reduced in the auxiliary reservoir, or, on 
the other hand, in emergencies almost any pressure 
can be at a moment’s notice utilized, and this without 
any undue heating or loss. In the auxiliary reservoir 
the air is controlled by a differential throttle, adwit- 
ting the air to the cylinders. 

The gage of the track is 36 inches, and the average 
grade is 1:07 per cent and the maximum grade 2°8 per 
cent in favor of the loaded cars. The locomotive hauls 
trips of 16 eunpty cars of about 2,500 pounds weight 
from the foot of the shaft, 3,700 feet, into the gangway, 
and trips of 16 loaded cars each with about 6,700 
pounds of coal back to the shaft, with one charge of 
air, starting with a pressure of 575 pounds and ending 
with a little over 100 pounds. The heaviest work is haul- 
ing theempty tripup grade. The weight of each empty 
trip of 16 cars, including the locomotive, is about 60,000 
pounds, and of the loaded trip, including the locomo- 
tive, 166,000 pounds. The locomotive will make from 
25 to 50 miles per day, depending on the length of the 
runand the time required for making up trips. 

The cost of operation of this plant has been found 
to vary from one to one and one-half cents per ton 
mile, including all expenses, interest and depreciation 
of plant, varying with the character of the rolling 
stock used. The depreciation on the locomotive is 
very low, there being no boiler to wear out; and the 
tanks, having nothing to corrode them, should, if kept 
well painted, last almost an indefinite period. In this 
ease the condition of the car wheels, owing to sprag- 
ging, was bad, there being many flat spots caused by 
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to 600 pounds per square inch at 100 revolutions| 
per minute. This capacity is more than sufficient 
for two locomotives. When supplying one locomo- 
tive tae average speed of the compressor is about 40 


A DOUBLE TANK COMPRESSED AIR MINE LOCOMOTIVE. 


sliding, and the frictional resistance per ton on the 
track was excessive. These cars are gradually being 
equipped with self-oiling wheels and a better form of 
brake. When this change is completed, it is expected 
that the cost of haulage by this system will be still 
further reduced. 
EEO a 
A TUBE AND FLUE CUTTER. 

Au improved tube and flue cutter, which is simple 
and durable in construction, and arranged for cutting 
flues and tubes of different diameters, has been pat- 
ented by Mr. Anton Kranzer, of Lidgerwood, North 
Dakota. By reference to the accompanying illus- 
tration it will be seen to consist of a central tapered 
mandrel, provided with disk cutters which are held 
in longitudinal dovetailed grooves in said- mandrel, 
and an outer casing provided with suitable openings, 
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KRANZER’S TUBE AND FLUE CUTTER. 


through which said disks project and in which they 
are adjustably held. To prevent the mandrel from 
rotating independently of the casing, it is provided 
with longitudinal grooves which are engaged by cor- 
responding guide strips formed on the inner face of 
said easing. 'The upper end of the mandrel is en- 
gaged by a feed serew rod which works in the head 
of the end covering cap. By this means the mandrel 
is caused to travel in the direction of the axis of the 
machine, and the cutters are given a lateral motion, 
their cutting radius being enlarged or decreased as 
desired. Toaccomwodate the various sizes of tubes, 
the tool is provided with extra casing tubes which have 
apertures corresponding to those provided in the main 
casing, and which can be fitted on over the same. To 
hold these casing tubes in place an end collar and a 
cap are provided, and a flanged collar is also slipped 
on over the opposite ends of the casings, said flange 
engaging the outer edge of the tube or flue which is 
to be cut. The tool is rotated by means of a crank 
arm and ratchet gear. Whena tube is to. be cut an end 
collarand a flange collar with 
casings corresponding to the 
size of the tube are put onthe 
inner casing and the tool is 
passed into the tube. The 
mandrel is driven forward, 
forcing out the cutters 
against the tube and the tool 
is then rotated, the operation 
being continued until the 
tube is cut through. 
_— ro —_— 

Ava meeting of the fellows 
of the Royal Botanic Society, 
in London; on March 28, it 
was stated, says Science, that 
since the gardens have been 
open to the public on Mon- 
days and Saturdays there 
has been a good attendance, 
a total of 6,000 persons hav- 
ing attended on 
eleven of the Mon- 
days. It had 
been claimed that 
fellows would re- 
sign. if the 
grounds were 
open to the pub- 
lic, but instead of 
that the roll of 
fellows had been 
greatly increased. 
The plan of hav- 
ing promenade 
concerts in the 
garden has not 
been. favored by 
the council, but 
will be again con- 
sidered. 
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A NOVEL RAILROAD BRIDGE, 

Some time since, when the Chicago & Northern Pa- 
cific Railroad acquired the right of way from the Stock 
Yards Company for the location of its line to the Chi- 
cago Stock Yards, one of the provisions in the agree- 
ment for additional right of way was that a new swing 
bridge should be put across the south branch of the 
Chicago River at Blue Island by the Chicago & North- 
ern Pacific Company. As the Pan Handle road crosses 
this branch of the Chicago River at a point so close as 
not to permit room for a one span swing bridge, a dou- 
ble swing was first determined upon, but this proposi- 
tion was abandoned on account of its expense, and it 
was finally decided to construct a counter-weighted lift 
bridge of a new design based on the principle of loaded 
buggies running on elliptic shaped tracks and acting 
as counter weights. We herewith illustrate two views 
of this bridge now in the 


office, associate member of the American Society of 
Civil Engineers, is the inspector. For our engravings 
and the particulars we are indebted to the courtesy 
of the Railway Age and Northwestern Railroader. 


Soapstone Quarries of Virginia, 

Albemarle County, Virginia, is the home of many in- 
dustries, but perhaps the most interesting one is the 
soapstone quarry of Alberene. 
the Ragged Mountains isa tract of 1,950 acres, fringed 
with woods and dotted with tidy homes, a little world 
in itself, its interests centering where the great der- 
ricks mark the sky and long buildings cover busy saws. 
Twelve years ago it was a quiet farm, but one day a 
horseman appeared riding slowly, with observant eyes, 
a man of experience, an expert in soapstone. Here he 
found outcropping a vein of soapstone, the finest in 


course of construction, f 
which shows the progress 
that has so far been made 
upon the work and indi- 
cates the general principles 
of the bridge. It consists 
of three upright posts, the 
middle post double the size 
of the outside ones. From 
the top of these towers in 
the form of a section of an 
ellipse run four girder 
tracks to carry the loaded 
buggies acting as counter 
weights. These elliptic 
tracks extend away from 
the towers at the base 99 
feet. It is a four-track 
bridge of two spans of 60 
feet 4 inches each and one 
middle girder span of 34 
feet, but only one span of 
the bridge is designed to 
lift under the present con- 
struction. It isso arranged 
that in the future, when 
desired, posts of the same 
design can be erected on 
the opposite bank of the 
stream and the other half 
of the bridge lifted in the 
same way. The bascule 
consists of eight 70 foot 
girders 6 feet 2 inches deep 
that weigh about 21,400 
pounds each. The tower 
posts stand 64 feet 9% 
inches high over all. 
Sheaves are fitted at the 
top of all the towers, the 
outside ones having three 
grooves each and the 
sheaves of the middle 
tower three grooves in the 
middle sheave and two 
outside sheaves with one 
groove each. The four 
counter weights are at- 
tached to the lifting gird- 
ers by 144 inch steel cables 
running over the sheaves. 
They weigh 53,500 pounds 
each. Chains are also at- 
tached to the girders and 
runover the sheaves at the 
top of the posts to a sta- 
tionary engine located im- 
mediately above the tracks 
on a floor built between 
the posts and the elliptic 
track. When the bridge 
is in position for traffic the 
components of the weights 
of the buggies and of the 
basculeare such as to favor 
the latter. By the action 
of the stationary engine, 
working an endless screw, this is overcome and the 
platform is raised to a perpendicular position, the 
girders hinging atthe bottom of the posts at the bridge 
seat. When the platform is entirely raised for the pas- 
sage of boats the components are changed in their re- 
lation and the platform is held in an erect position, re- 
quiring action of the engine to lower the lift. The en- 
gine is double and manufactured by the Crane Ele- 
vator Company, of Chicago, and is arranged so that 
half of the lifting portion of the bridge can be operated 
independently if desired. It alsocan be operated by 
hand when required. The width of the posts, center 
to center, is 59 feet 6inches. Mr. George S. Morison, 
acting jointly with the officials of the Chicago & 
Northern Pacific Railroad, determined this to be the 
best design for this particular location under the exist- 
ing circumstances, and Mr. Morison has given the facts 
in this article. Mr. H. R. Stanford, of Mr. Morison’s 
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ries in operation. Large Ingersoll channelers are used 
in them to drill out the blocks ; they are run by steam, 
and, in spite of the hardness of the stone, cut about 
the sides of each block with amazing rapidity. The 
average block weighs nine tons, but the derricks used 
are capable of raising asmuch as twenty tons. Once 
out of the quarry the blocks are put on steam trucks 
and carried to the factory, where they are cut into 
slabs of varying thickness. This is done by abrasion. 
Gang saws swing to and fro over chilled iron globules 
that wear away the stone, as they are kept continually 
moving. Eachslabis then examined and moved on 
its truck to be cut into the shapes for which it is best. 
adapted. The manufactured output is about sixty- 
three tons per day. 

As acid has absolutely no action upon the stone, it is 
used to make tanks for jewelers; dissecting rooms 
and laboratories are fitted 
up with it, and, on account 
of its non-absorbent quali- 
ties, itis in great demand 
for laundry tubs and sinks. 
It is also used for fire- 
place linings and for grid- 
dles, the latter having a 
great advantage over the 
iron griddles, asthey never 
require greasing. 

The Alberene soapstone 
is exported all over the 
world, for its smooth tex- 
ture and hardness render 
the articles manufactured 
from it absolutely time-de- 
fying in their durability. 
Four car loads of this stone 
are in the laboratory at 
Yale; at Tiffany’s there 
are acid tanks; the Hahne-.- 
wann Hospital, at Chica- 
go, and the Vanderbilt 
Clinic, of New York, by 
their use testify to its 
merits, and the University 
of Mississippi has set an 
example which the South 
and West are speedily fol- 
lowing. 

For years this soapstone 
was put on the market at 
a loss, The very quality 
which gives it superiority 
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A NEW TYPE OF LIFT BRIDGE—END VIEW. 


the world. He looked long and carefully, then he 
went away, but it was to form a company which 
bought the place. They began operations at once. 

With a force of thirty-five men and inadequate ma- 
chines enough soapstone was put on the market to es- 
tablish its reputation and create a demand. To-day, 
with aforce of two hundred and twenty-five workmen 
and highly improved machinery, the output does not 
supply the demand. Extensions and improvements 
are constantly in progress, and the capacity of the vein 
is practically limitless. 

The first quarry opened showed a vein from thirty-five 
to forty feet wide, inclined at an angle of sixty-three de- 
grees. Excavated toa depth of one hundred and sixtv 
feet, it still yielded fine blocks of workablestone. At the 
end of.six years this quarry was abandoned, and about 


‘twenty feet away another quarry was opened and 


worked in the same way. There are now three quar- 
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made the difficuliy. No 
machinery could match its 
hardness. Machines had 
to be invented that could 
cope with it, and in the 
struggle raw recruits have 
become trained workmen. 
These workmen are nearly 
all whites of the laboring 
classes from the country 
round about. A couple of 
Swedes, a German or two 
and a Frenchman repre- 
sent the foreign element, 
and the force of negroes 
who fill out the necessary 
quota of employes are 
those who, in the twelve 
years of the quarry’s exist- 
ence, represent the surviv- 
al of the fittest. Alto- 
gether, it is a thriving, 
bustling colony, aud what 
was a venture is now an 
established business on 
firm footing, its success 
adding much to the stead- 
ily growing prosperity of 
Albemarle.—C. 8. Coles, in 
The Tradesman. 
——_--o—____—_——_ 

D. E. PacKEr, of South 
Birmingham, England, has 
lately given out some results of experiments in photo- 
graphing the solar corona in daylight. By placing 
sereens of tin and lead foil or thin sheets of copper 
over wide camera apertures, or better still over a pin 
hole aperture, he has succeeded in receiving impres- 
sions on sensitive plates of the corona alone, the sun 
itself appearing black as in a total eclipse. Some of 
his deductions are extremely interesting, notably that 
of the intimate connection of the coronal streams with 
sun spots and sun spot groups. Indeed, he says that 
“it may be regarded as an axiom that every sun spot 
has its coronal ray.” He has also detected a decided 
heliacal structure in the radiations. He concludes 
that the corona is an electrical phenomenon 

+0 

THE University of Edinburgh has received a bequest 
of $100,000 from the late Earl of Moray as an endow- 
ment fund for the promotion of original res’ arch, 
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Seience Notes. 

The fourth centenary of the discovery of India by 
Vasco da Gama will be celebrated by an exhibition in 
Lisbon next year of Indian products, in which Senor 
Aronca is instructed to invite England to take an im- 
portant part. 

A phosphorescent 5 o’clock tea was recently given in 
Paris at 8 in the evening, at which no lights were 
used, the light coming from the ceiling, carpets, chairs, 
pictures, teacups, and flowers. The ladies wore phos- 
phorescent dresses, and their faces, shoulders, and 
arms gleamed with light. M. Henry, of the Académie 
des Sciences, has invented a phosphorescent starch 
which was used on the occasion and which may be 
employed as a face powder. 

Litmus is an admirable indicator of acids and alka- 
lies, but for this purpose can only be relied upon when 
pure. Its preparation in a pure state isnoteasy. A 
new and convenient means of making litmus paper is 
provided in the litmus pencil. Thus, by merely rub- 
bing paper with the pencil, marks are obtained which 
are very sensitive to minute quantities of acids and 
alkalies, according, of course, as to whether the blue or 
the red end of the pencil has been used. 

A sanitary engineer of this city is responsible for the 
following: A new danger has been found in the tall 
buildings of our largest cities. It is that draughts of 
sewer gas from the escape pipes of overtopping build- 
ings come into the windows, chimneys and light shafts 
of adjacent office buildings or houses. A well known 
sanitary engineer states that the entire family of a 
superintendent of a large office building surrounded 
by loftier buildings suffered from severe forms of zy- 
motic disease including repeated attacks of malarial 
fever and that even growing plants were destroyed. 

William P. Mason, of the Rensselaer Polytechnic In- 
stitute, Troy, was once requested to state the weight in 
grains of a United States gallon of water at 60° Fah., 
and upon investigation found that much confusion ex- 
isted on this point. He gives the following results, 
which are presented in the Pharm. Record : 


U.S. Pharmacopeia, 1870.. ................... 58828°8862 grains, 
ge - 1680. cis no's seeaue dacxas 58829°6 * 
Miller’s Chemistry .... .. os... eeeee . 58317-3 * 
Am. Chemist, Vol. I, p. 318 .......0....ccceeeees 588198 “ 
U. S. Dispensatory............. cc cece cee eeeeees 58228886 
Oldberg’s Weights and Measures................ 58385°218 
U. S. Treasury Department........ ........ 2008 83812 Ib. 


The Astrophysical Observatory at Potsdam is to 
have a large refracting telescope, says the Astrophysi- 
cal Journal. With the 11 inch refractor hitherto used 
for the spectrographic researches of Profs. Vogel and 
Scheiner, the motions in the line of sight of 51 stars 
were determined with great accuracy, but it was im- 
possible to photograph stars appreciably fainter than 
the second magnitude with the large spectrograph. 
It is reported frown Berlin that the aperture of the new 
telescope will be about thirty inches. The light collect- 
ing power of such an instrument should besufficient to 
bring starsof the third magnitude and someeven fainter 
ones within reach of the large spectrograph, whose range 
will thus be trebled if not quadrupled. 

A correspondent in Nature recently tried some in- 
teresting experiments with formic acid, which has so 
repeatedly been recommended to promotea magical 
growth of plants. The seeds used were those of the 
Scotch thistle. He used formic acid diluted 1-5000. 
The experiments were carried on in a greenhouse 
where the temperature ranged from 55° Fah. to 75° 
Fah. The seeds showed no sign of life, though those 
planted under ordinary circumstances did. He then 
procured pure concentrated formic acid; the result was 
the same. Various other seeds were then tried with 
no success. His conclusions are that the acid retarded 
the growth of the seeds, but seemed to increase their 
density. He also tried the injection of formic acid 
(1-5000) into growing seeds and bulbs with no effect. 

In a recent Chemical Society paper on‘‘The Tem- 
perature of Certain Flames,” by W. N. Hartley,F.R.S., 
the author mentions that he found no practicable 
means of measuring their temperature, owing to the 
disproportionate size of the measuring instrument—a 
thermo-electric couple, for instance—compared with 
the effective volume of the flame. He measured the 
temperature of flames by means of gold leafand with 
fine wiresof platinum 1-3000 inch diameter, such as 
were drawn by Wollaston and used by Faraday, also 
with pure platinum wire 1-1000 inch thick. He fur- 
nishes evidence of the high temperature of a candle 
flame, not only from the melting of gold and of pla- 
tinum in the flame, but by an examination of the 
spectrum to be seen in the mantle. Experiments made 
with platinum wires heated in a batswing gas flame 
are described, which proved that the carbon does not 
lower the melting point of the platinum, atany rate 
in any appreciable degree. A small carbon monoxide 
flame melts platinum wire 1-1000 inch in thickness, and 
a cyanogen flame was shown to be intensely hot, for it 
melted such wire with extreme ease. The author be- 
lieves that his experiment: have dissipated the doubt 
that was east on Professor Smiithells’ statment of the 
high temperature of the mantle of the Bunsen flame, 
and confirm his own estimate of the high temperature 
of the Bessemer flame, 


A NOVEL FIRE ESCAPE, 

The invention shown in the illustration has been 
patented by Mr. John Alexander Dobkins, of 
Lebanon, Oregon. It is intended to provide a por- 
table fire escape, specially adapted, by means of a 
laterally extended arm, to reach the windows of a 
building which areabove the level of such obstructions 
as electric wires, etc. A stout sill frame, which is 
mounted upon wheels for convenience of transporta- 
tion, is provided with a framed platform, or turntable, 
in which is securely fixed the base of a vertical tele- 
scopic wast, the heel of the same being stepped ina 
suitable pivotal support on the frame of the car. The 
mast is in three sections, and each section is provided 
with a wire rope by means of which it may be hoisted 
to the required height, said ropes passing over suita- 
ble pulleys and leading down through the mast to a 
sheave, from which they lead to the hoisting engine. 
Near the upper end of the top mast is provided an ex- 
tensibie horizontal swinging arm, which is formed in 
two parts, the outer one being provided with suitable 
pulleys and wire rope whereby it may be adjusted to 
the desired length. This arm is pivoted near its junc- 
tion with the mast, so that when not in use it may 
be folded down upon the platform, and when it is ex- 
tended, and in use, it is supported from beneath by a 
curved brace and from above by a wire rope, which 
passes: over a sheave at the top of the mast and is 
carried down to a winch drum over loose pulleys 
which are adjusted on short laterally extending arms 
attached to the lower sections of the mast. A fire- 
proof cage is provided to receive the inmates of the 
burning structure. It is hung from the end of the ex- 
tensible arm by means of a wire rope, which passes 
over sheaves at the end of the same, and near the top 
of the mast, and is then carried down to the drum of 
the hoisting engine. To assist in bracing the mast an 
extensible arm is provided, having at its outer end a 
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suitable wheel which bears upon the ground. At its 
inner end said arm is pivotally connected to the base 
of the mast. Attached to the center of the extensible 
arm is an extensible prop brace which is carried up to 
the top of the lower section of the mast, and pivot- 
ally connected to the same. By this arrangement 
the arm may be conveniently folded up when the 
fire escape is in transit. It will be seen from the 
above description that, upon arriving at the scene 
of a fire, the apparatus may be quickly adjusted to 
the required height, and the fireproof cage may be 
placed at any desired window for the rescue of the in- 
mates of the upper floors. 
ee 
Visibility of Lights at Sea, 

As aresult of the discussion of the subject of anchor 
andrunning lights by the International Maritime Con. 
ference in Washington, in 1889, says the New York 
Sun, special investigations were undertaken by officers 
of the governments of the United States, Germany, 
and Netherlands to determine the intensity of light 
needed to fulfill the requirements of the law governing 
the rules of the road, which says that ‘‘the word 
‘visible’ in these rules shall mean visible on a dark 
night with a clear atmosphere.” The result of a large 
number of observations by the German committee 
gave as the distance at which a white light of 1 candle 
power became visible, 1°40 miles for a dark elear night, 
1 mile for a rainy one. 

The American experiments, undertaken at Long 
Beach light station, gave the following results in very 
clear weather: A light of 1 candle power was plainly 
visible at 1 nautical mile and one of 3 candle power at 
2 miles. A 10 candle power light was visible with a 
binocular at 4 miles, one of 29 candles faintly at 5, and 
one of 33 candles visible without difficulty at the same 
distance. On a second evening, exceptionally clear, a 
white light of 3:2 candle power could readily be dis- 
tinguished at 8, one of 5°6 at 4, and one 17'2 at 5 miles. 

The Dutch governmental experiments, conducted at 
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Amsterdam, gave the following results: A light of 1 
candle power was visible at 1 nautical mile, 3°5 at 2, 
and 16 at 5 miles. 

In the experiments with colored lights it is only 
necessary to use the green, as it has been conclusively 
proved that if a light of that color fulfills the required 
tests, ared one of the same intensity will more than 
doso. It was found that the candle power required 
for a green light to be visible 1, 2, 3, and 4 miles at cea 
was 2, 15, 51, and 106, respectively. 

The extraordinarily rapid diminution of the visibility 
of the green light with the distance, even in good 
observing weather, and the still more rapid decrcase 
in rainy weather of a character which will but slightly 
diminish the intensity of a white light, show that it is 
of the utmost importance toselect for the glassa shade 
of color which will interfere with the intensity of the 
light as little as possible. The shade recommended is 
a clear blue green. Yellow green and grass green 
should not be employed, as they become indistinguish- 
able from white at a very short distance. For the red 
a considerably wide range is allowable, but a coppery 
red is probably the best. 

ea dG pepe es 
The Fleets of the Great Nations. 

The Carnet de poche d’officier de marine contains a 
classified list of the fleets of the great nations, accord- 
ing to which, taking into account only the latest 
types, England, Italy, Germany, Austria, Russia, 
France and the United States possess the following 
ships: 

Armored vessels : 

(1) Battleships of 13,000 tons and a speed of at least 
18 knots: England 7; 10,000—13,000 tons and at least 
16 knots: England 11, Italy 4, Germany 4, Russia 3, 
France 6 and United States 3; 8,000 tons and from 14 
to 16 knots: England 11, Italy 3, Germany 1, Russia 6, 
France 7; and of less than 8,000 tons and less than 16 
knots speed: England 1, Germany 9, Austria 4, Russia 
1, France 4, United States 1. 

(2) Coast defense ships of 8,000 tons and at least 16 
knots: England 2; 6,000-8,000 tons and 14-16 knots: 
England 2, France 9; and of less than 6,000 tons and 14 
-16 knots: England 1, Germany 6, France 2, United 
States 2. 

(3) Armored cruisers of 4,000-6,000 tons and at least 
18 knots: England 9, Russia 3, France 5, United 
States 2. 

(4) Armored gunboats or monitors of 1,500 tons and 
at least 138 knots: Austria 2, Russia 3, France 8, United 
States 1. 

Other armored vessels: Italy 3, France 5. 

Total armored vessels of the latest type: England 
44, Italy 10, Germany 20, Austria 6, Russia 16, France 
41, United States 9. 

Unarmored vessels : 

(1) Protected cruisers and torpedo dispatch boats of 
8,000 tons or more and at least 18 knots: England 2, 
Russia 1; 4,000-8,000 tons and at least 18 knots: Eng- 
land 21, Italy 1, Germany 5, United States 8; 4,000 
tons and 14-16 knots: England 7, France 8; 2,000-4,000 
tons and at least 17 knots: England 31, Italy 13, Ger- 
many 1, Austria 2, Russia 8, France 5, United States 6; 
2,000-4.000 tons and at least 14 knots: England 6, Italy 
4, Germany 7, Russia 8, France 12, United States 2; 
and of less than 2,000 tons and 14 Knots or over: Eng- 
land 19, Italy 5, Germany 17, Austria 1, Russia 10, 
France 7, United States 8. 

(2) Torpedo cruisers of 20 knots and over: Italy 8, 
Russia 6, United States 1; of 15-20 knots: England 9, 
France 4. 

(8) Torpedo boat destroyers of at least 25 knots: 
England 11, Italy 5, Germany 4; of 20 to 22 Knots: 
England 11, Italy 1, Germany 6, Austria 6, France 19. 

Other unarmored vessels: England 21, France 1, 
Russia 4, Italy 6. and Austria 6. : 

Total unarmored vessels: England 188, Italy 43, 
Germany 40, Austria 15, Russia 32, France 51, United 
States 25. 

Torpedo boats: 

Torpedo boats of 120 tons and from 20 to 25 knots : 
England 2, Germany 15, Russia 17, France 9, United 
States 1; of 100 tons and at least 20 knots: England 
10, Italy 2, Germany 18, Russia 3, France 21, United 
States 1; of 40-100 tons and at least 20 knots: Eng- 
land 54, Italy 92, Germany 59, Austria 22, Russia 22, 
France 149, United States 1; of 40-100 tons and at least 18 
knots; England 12, Germany 25, Austria 34, Russia 10; 
and of less than 40 tons and at least 18 knots: Eng- 
land 27, Italy 57, Russia 2, France 37. 

Total torpedo boats: England 105, Italy 151, Ger- 
many 117, Austria 56, Russia 55, France 216, United 
States 3. 

Grand total: 

The total number of vessels of latest type is, there- 
fore, England 287, Italy 204, Germany 177, Austria 77, 
Russia 103, France 808 and United States 387. 

Besides these there are a number of armored vessels 
of older type, which will be available for defensive 
purposes as well as in second line. Of these England 
has 21, Germany 14, Austria 5, Italy 4, France 9 and 
United States 18,—Journal of the United States Artil 
lery. 
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oo 
Compulsory Introduction of Coupling Devices. 
Sixteen thousand railroad employes were killed in 

the discharge of their duties in the seven years from 

1888 to 1894. The awful record of the killed and injur- 

ed seems incredible. During these seven years the 

exact figures are 16,257 killed and 172,130 crippled, 
maimed and injured. Few battles in history show so 
ghastly a fatality. 

This slaughter of American workmen is about ended, 
says the Evening Telegram. A national law, the e¢x- 
pression of the Congress of the United States, has 
called a halt to the heartlessness or heedlessness of 
railroad companies, and it has been decreed that an 
army of men shall no longer be offered upasan annual 
sacrifice to corporate greed. 

There is a romance in some statistics and history in 
others. There are many good people who revile sta- 
tistics and never glance at a table of figures, but they 
will find food for thought in a study of the facts pre- 
sented by the Chicago Times-Herald. 

In 1898 the slaughter of railroad employes became so 
great as to attract the attention of Congress. Fora 
generation it had been known in a general way that a 
large number of men were being annually killed and 
maimed, but it was not until 1888 that accurate figures 
were obtainable. It was also known that a large per- 
centage of these deaths was caused by the use of imper- 
fect equipment by the railroad companies. There was 
not a city, village or hamlet in the United States but 
that numbered its maimed and killed. In thousands 
of homes widows and orphans mourned the loss of 
fathers whose lives had been crushed out beneath the 
wheels of railway cars. Here is the record from 1888 
to 1894, one year after Congress passed an act designed 
to check this slaughter: 


Employes— 


Injured. 
28,422 


Note the marked decrease in 1894 in the number ‘of 
railroad employes killed and injured. If the figures 
were obtainable for 1895, the decrease would be more 
marked.. This happy result is the sequence of a law 
passed in 1893, and is a striking example of what can 
be obtained by wise national legislation. 

It seems remarkable that all inventions designed to 
protect human life are adopted only after some stern 
statutory enactment, municipal, state or national. 
Any invention containing features which fairly promise 
to protect property needs no support from the law- 
giving power of a community ora nation. The owner 


lof a building will cheerfully equip it with fire extin- 
guishers and other apparatus designed to save it from 
a conflagration, but he rarely spends money for a fire 
escape until some municipal officer enforces a law to 
that effect. The mine owners in all parts of the world 
have been progressive on all points looking to the 
development of their property, and are quick to adopt 
any method by which the cost of production can be 
cheapened, but it has been necessary to fill the statute 
books of both continents with laws before the lives of 
the miners have been taken into consideration. This 
seems the natural result of human selfishness. Human 
life is cheap ; property is dear. 

Railroad companies have been no exception to the 
rule. Twenty years ago or more it was practically 
demonstrated that cars could be automatically coup- 
led, and that it was no longer necessarv for a railroad 
employe to imperil his life by stepping between two 
cars about to be connected. The automatic coupler 
was soon applied to all first class passenger trains. It 
was a paying investment. The former methods en- 
tailed a constant damage on the expensive passenger 
coaches, and the railroad companies welcomed the new 
invention. But they made no move to apply the 
automatic coupler to freight cars, as these were strong- 
ly constructed and contained no parts which were 
seriously injured by being jammed together. It was 
different with the expensive passenger coaches, and as 
before stated, it needed no aroused public sentiment to 
hasten the change. 

In 1893 the list of killed and injured railroad employes 
reached the appalling total of 2,727 dead and 31,749 
wounded. It was time to call a halt, and in response 
to appeals from all over the United States Congress 
took up the matter, and after bitter opposition passed 
the Safety Appliance act. In view of the fact that 
this is one of the most successful pieces of legislation 
ever enacted in the interests of workmen, and the fur- 
ther fact that its provisions are now going into effect, 
the salient sections of this bill are worth quoting at 
this time. ‘The act reads as follows: 

Section 1. An act to promote the safety of employes 
and travelers upon railroads by compelling common 
carriers engaged in interstate comwerce to equip their 
ears with automatic couplers and continuous brakes, 
and their locomotives with driving wheel brakes, and 
for other purposes. 

Beit enacted, by the Senateand House of Represent- 
atives of the United States of America in Congress 
assembled, that from and after the first day of Janu- 
ary, 1898, it shall be unlawful for any common carrier 
engaged in interstate commerce by railroad to use on 
its line any locomotive engine in moving interstate 
traffic not equipped with a power driving wheel brake 
and appliances for operating the train brake system, 
or to run any train in such traffic after such date that 
has not a sufficient number of carsin it so equipped 
with power or train brakes that the engineer on the 
locomotive drawing such train can control its speed 
without requiring brakemen to use the common hand 
brake for that purpose. 

Section 2. That on and after the first day of Jan- 
uary, 1898, it shall be unlawful for any such common 
earrier to haul or permit to be hauled or used on its 
line any car used in moving interstate traffic not 
equipped with couplers coupling automatically by im- 
pact, and which can be uncoupled without the neces- 
sity of men going between the ends of the cars. 

Section 3. That when any person, firm, company, or 
corporation engaged in interstate commerce by rail- 
road shall have equipped a sufficient number of its 
cars so as to comply with the provisions of section 1 of 
this act, it may lawfully refuse to receive from con- 
necting lines of road or shippers any cars not equip- 
ped sufficiently, in accordance with the first section 
of this act, with such power or train brakes as will 
work and readily interchange with the brakes in use on 
its own cars, as required by this act. 

Section 4. That from and after the first day of July, 
1895, until otherwise ordered by the Interstate Com- 
merce Commission, it shall be unlawful for any rail- 
road company to use any car in interstate commerce 
that is not provided with secure grip iroos or hand 
holds to the ends and sides of each car for greater 
security to men in coupling and uncouplirg cars. 


any employe injured by a train not equipped in con- 
formity to the act “assumes the risk occasioned there- 
by.” He would, therefore, have no redress in a suit 
for damages. 

This bill was approved by President Harrison March 
2, 1898, and was one of his last official acts. The pre- 
diction was made that it would be disregarded by the 
railroad companies or that it would be fought in the 
courts and defeated. Neither prediction has come 
true. On the contrary, the railroad companies have, 
with a few exceptions, extended their most hearty co- 
operation in an effort to fully meet the requirements 
of the safety appliance act. 

Before January 1, 1898, all of the great trunk lines 
of the United States will have complied with the pro- 
visions of this law. More than that, the more impor- 
tant roads have already made such progress that the 
death rate from accidents to railroad men has already 
decreased thirty-five per cent. In 1894 the number 
killed had decreased by 904 and the injured by 8,307. 
It is doubtful if any law ever enacted can show such 
direct and startling results. 

It has been conservatively estimated that it has or 
will cost the railroads of the United States not less 
than $50,000,000 to fully comply with the provisions of 
this law, Such roads as the Northwestern, the Chi- 
cago, Burlington and Quincy, the Lake Shore and 
other well managed roads have set aside a monthly 
sum to be devoted to this work and have so planned 
that their entire equipment will be in shape before 1898. 

Book Production in the United States in 1895. 

The New York Publishers’ Weekly prints the fol- 
lowing analytical table of the books published in the 
United States during last year, the figures for 1894 
being included for purposes of comparison : 


1894, 1895. 
CLASSIFICATIONS. a 3 a a 
& x zo] & a BS 
i=) a f=) 2 
PICHON. ..0ssccc cece scesscedecedsieseseeveceseces 573 | 156 | 1050 64 
AW eae cess sesscncccccccces ceeesesscececseeees 440 45 | 40 51 
Theology and Religion........ 442 26 | 471 35 
Education and Language...... 426 16 { 456 32 
Literary History and Miscella: 208 29 | 455 13 
Juvenile............. eee eee eee 315} 29] 365] 10 
Political and Social Science.... 233 21] 313 22 
138 | 188 | 294 15 
141 24] 198 24 
History : 163 241 185 8 
Bio, ph > Memoirs .... 140 21; 167 18 
Medical ience, Hygiene 118 42] 141 22 
Description, Travel.............. 116 28) 124 7 
Fine Arts and Illustrated Books,...........000+ 127 11| 133 7 
Useful Arts....... 2 2... -eeseeee 118 20; 100 11 
Mental and Moral Philosoph 42 v 55 6 
Domestic and Rural........ 42 9 48 4 
Sports and Amusemen 50 6 34 4 
Humor and Satire.............-ccces secceceece 10| ... 82 “2 
Totale.........cceccccccccccccccevces 3837 | 647 | 5101 | 368 
3837 5101 
4484 5469 


“* The classification of fiction for 1895,” remarks the 
editor, “ shows a great excess over the novels of 1894; 
there were 1,114 to 729 of the previous year; among 
them were some translations from the French, Ger- 
man, Spanish, Italian, Russian and Polish. In law, 
theology and religion, education and language, juve- 
nile literature, and in fact in every other department, 
excepting political and social science, for many years 
so rich in American contributions, and in medieal sci- 
ence, useful arts and sports and amusements, the 
figures ran far ahead of any previous record. In the 
latter departments they fell behind 1894.” 

a 
John C. De la Vergne. 

John C. De la Vergne, the president of the Dela 
Vergne Refrigerating Machine Company, of New York 
City, died on May 12. He was born in 1840, and after 
engaging in various lines of business, he bought an in- 
terest in a brewery. It was while engaged in the 
brewing business, in which ice was used, that he 
turned his attention to the manufacture of refriger- 
ating and ice making machinery, and designed a 
compressor with a liquid sealed piston, which pre- 
vents the leakage of ammonia gas through the stuff- 
ing box, and at the same time lubricates the ma- 


In its remaining sections the act authorized the:chinery. The invention made it possible to put 


American Railway Association to designate the stand- 
ard height of drawbars for freight cars, and stipulated 
that on and after July 1, 1895,no cars used in inter- 
state traffic should be used unless they complied with 
this standard. Section 6 provides that ‘‘any such com- 
mon carrier using any locomotive engine, running any 
train, or hauling or permitting to be hauled on its line 
any car in violation of any of the provisions of this 
act, shall be liable toa penalty of $100 for each and 
every such violation, to be recovered in a suit or suits 
to be brought by the United States District Attorney 
in the District Court of the United States having juris- 
diction in the locality where such violation shall have 
been committed, and it shall be the duty of such Dis- 
trict Attorney to bring such suits upon duly verified 
information being lodged with him of such violation 
having occurred.” The last section is so framed that 
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the pipes containing the ammonia directly into the 
rooms, instead of first cooling salt water and then forc- 
ing through the rooms. 

The success of this invention so encouraged Mr. De 
la Vergne that he tried it elsewhere, and succeeded in 
securing contracts for refrigerating plants from several 
large brewers, in Brooklyn, Newark, N. J., and Phila- 
delphia, and in 1880 he organized what is now known 
as the Dela Vergne Refrigerating Machine Company. 
At first the place of business was in Bank Street, but 
in 1888 the company purchased a large tract of land in 
East One Hundred and Thirty-eighth Street (Port 
Morris), upon which their present extensive works 
were erected. At this plant about eight hundred men 
are employed, and the company gives employment to 
about four hundred more throughout the country at 
their various agencies, 
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THE IMPROVEMENT OF THE NORTH RIVER WATER| The concrete blocks which go at the base of the 
FRONT, NEW YORK CITY. bulkhead wall, and which weigh some 70 tons apiece, 

When, in the year 1626, the West India Company | are made in moulds and handled by the great floating 
purchased Manhattan Island from the Indians for sixty | derrick of the Gock department. The operation of 
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public. Another view shows the scene at a busy hour 
on the widened street, illustrating very clearly how a 
great improvement has been effected in facilitating 
traffic. 


guilders, a sum equal to twenty-four dollars of the} moving the blocks is illustrated in another of the cuts. 


present day, no one could have foreseen 
the immense expense to which the city 
would eventually go to increase its area. 
While recently action has been taken to 
increase the area of the city by the an- 
nexation of many square wiles of terri- 
tory, work has been carried on for three 
centuries, almost unsuspected by the 
general public, in the increasing of the 
area of Manhattan [sland proper by fill- 
ing and making artificial ground ex- 
tending on both sides into the Hudson 
and East Rivers respectively. 

In former times the island was very 
much narrower than it is now, and old 
maps show the lower part of the island 
extending in width barely from Broad- 
way to the present Pearl Street. Since 
olden times filling has gone on along 
the water edge for generation after gene- 
ration until many blocks have been added 
and the island has been increased by the 
addition of area on its outer periphery 
precisely in the place where the addition 
counts the most. Originally the junction 
of Pear] Street and Maiden Lane marked 
the entrance of a wide canal, and an- 
other wide canal ran up Broad Street, 
beginning at Front Street and extending 
nearly to Wall Street. These facts indi- 
cate the narrow limits of the old city. 

The rapid currents of the Hudson and 
East Rivers, especially the latter, had to 
be guarded against, and as early as 1654 
it was resolved to drive planks into the 
shore to make uniform ‘‘sheet piles” 
between Broad Street and the City Hall 


for the lower part of the city, and many other ordi- 
nances touching on the subject of the water front 
were passed. The act of 1654 is the first formal at- 


tempt to construct a statutory bulkhead. 


The map which we publish will serve to give a good 
idea of the enlargement of the city area. It is only 


within modern times that the limit of 
enlargement has been fixed and bulk- 
head and wharfhead lines located to 
determine the extent to which filling 
and dock building operations could be 
carried out. The map in its shaded por- 
tion shows the limits of the lower ends 
of the island, while in outline are given 
the additions up to the present time. 

On the Hudson River front the city, 
since 1871, has been working to im- 
prove the street and wharfage facili- 
ties and has gradually been construct- 
ing an unequaled river street, which 
it is proposed to have extended in 
time from the Battery farto the north. 
One of our cuts shows a view of West 
Street, which is the name of the street 
running along the North River, pre- 
senting a portion where it has not 
been widened. The illustration serves 
to show how congested traffic is, and 
also brings out another point, as 
to how many wharves are involved 
in the traffic, and what large pcrtions 
of the street are occupied by wagons 
standing to receive their loads. 

The general arrangement, following 
the plan of 1871, provides for a bulk- 
head wall about 180 feet west of the old 
bulkhead line, the latter an irregular 
one cut into by slips. The proposed 
improvement, now in active progress, 
increases the width of the street from 
an average of about 70 feet to the 
uniform width of 250 feet. We have 
described fully in a preceding issue 
engineering features of the work, es- 
pecially of the bulkhead whose con- 
struction is shown in two cuts. In 
one case it is shown as established on 
a sloping bed of rock, concrete in bags 
being used to provide a level bed. 
Construction of this type is applica- 
ble below Barclay Street and above 
Thirty-fourth Street in places; else- 
where the entire structure must be 
built upon piling, which in many cases 
cannot be driven deep enough to reach 
solid ground, sothat whatis defined by 
the engineers as a genuine case of mud 
flotation is exemplified in numerous 
places. Wherever the wall has settled 
in such parts, it has gone down so 
evenly that no harm has been done, 


The exceptionally wide street, it is anticipated, will 


MAP SHOWING ENLARGEMENT OF MANHATTAN ISLAND BY FILLING. 


Another of the views shows in bird’s eye projection 
what is to be accomplished eventually. On this cut is 
seen a portion of the old street on which the im- 
provements have not been effected, and on the same 
cut can be traced the new Hudson River front, where 
West Street has been widened and is occupied by the 


BULKHEAD WALL 0 


divide itself into three longitudinal sec- 
tions. Fifty feet back of the bulkhead 
line will probably be devoted to sheds 
used in connection with the pier service. 
The next 80 feet, it is thought, may be 
used for the storage of heavy commodi- 
ties which will not suffer by exposure to 
the weather. This disposition will leave 
120 feet clear for traffic. It is the ar- 
rangement recommended by the consult- 
ing engineer of the department of docks 
of the city of New York, and is accom- 
panied by the recommendation that the 
whole street be put under the control of 
the dock department. 

Besides the bulkhead wall and the fill- 
ing in of the area back of it, the city has 
done a great deal of work upon the piers 
proper. It has obtained a title to much 
of the land; of the lower 214 miles, 1144 
miles belongs to the city. The city leases 
docks and thereby obtains revenue for 
its investment. The permitting tenants 
of the docks to encroach for 180 feet upon 
the wide street makes the docks more 
valuable, bringing in a higher rental, and 
is not in the direction of overlooking en- 
eroachment. 

Pier 1, on the North River, is a stone 
structure and an example of what can 
be done if deemed desirable, but the 
practice adopted has been to build the 
piers on the most modern lines yet at less 
expense ; they represent the best practice 
of timber docks. The tenants build upon 
them sheds, in some cases two stories in 
height, and the ferry companies have 


built their ferry houses outside the bulkhead lines 
The engineers reporting on the subject advo- 
cate strongly the use of bridges across the street for 
the use of the ferry passengers, in order to leave the 
street as little interrupted in its uses by pedestrians 


also. 


crossing as possible. 
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‘ THE GREAT DERRICK OF THE DOCK DEPARTMENT. 
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The commissioners of the de- 
partment of docks of New York City 
appointed as a board of consulting 
engineers to report on the work the 
following representative men: late 
Gen. Thomas Lincoln Casey, Chief of 
Engineers, United States Army; Mr. 
George 8S. Morison and Prof. W. H. 
Burr, all distinguished members of the 
American Society of Civil Engineers. 

We are indebted to their report, 
which has recently been rendered, for 
much of the information in this arti- 
cle. The work has been executed under 
the late Gen. Geo. B. McClellan and 
Mr. G. 8. Greene, Jr., his successor. 
As regards the future operations, the 
most striking feature advocated is the 
construction of immense graving docks 
forthe accommodation of ocean steam- 
ships of the largest size. In the terri- 
tory between Forty-ninth and Fifty- 
third Streets is a site for three docks 
parallel with each other, about 800 
feet long within the bulkhead line, 
with possibility of extension beyond 
the bulkhead line to about 1,000 feet. 
Their recommendation is to have one 
of the docks of the maximum size and 
the others smaller. It would seem 
also that the acquirement by the city 
of title to the entire front should be 
included in the scheme. As it is now, 
the city owns comparatively little 
property below Barclay Street. 

a oe 

Ina late paper in the Comptes Ren- 
dus on the products of combustion of 
an acetylene burner, and explosive 
mixtures of acetylene and air, M. M. 
Grehant states that the combustion of 
acetylene gas in an ordinary fishtail 
burner is complete, the products not 
comprising the least trace of a com- 
bustible gas containing carbon. With 
mixtures of acetylene and air, the 
most violent explosion was produced 
when the volume of air was nine times 
that of the acetylene. 

0-6 —___— 

AT a recent meeting of the Paris 
Academy of Sciences M. Balland pre- 
sented a memoir describing an analy- 
sis of a sample of rice over a century 
old. He found the rice only slightly 
deficient in fat. 
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ANTI-FRICTION BALL BEARINGS, 

As long as vehicles were propelled by horses or driven 
by steam, man was content to use the old fashioned 
surface bearings lubricated by oil in order to make 
them run more easily. As soon as he began to propel 
himself on the bicycle, he discovered that ball bearings 
added greatly to the service by reduction of resistance 
and by avoidance of lubricants, the latter involving also 
the disadvantages of want of cleanliness and collec- 
tion of grit and dust. Bicycles then came to be con- 
structed everywhere with ball bearings. The cheap- 
est. machines even are no longer made without them. 

Professor Boys, of London, discovered another pe- 
culiarity about a ball bearing—that if it is properly 
constructed it is practically proof against wear. He 
weighed the balls in a bicycle bearing, rode the ma- 
chine a long distance and then weighed them after- 
ward, and found that there was no loss of weight. It 
isonly now that the mechanical world is beginning to 
awaken to the importance of ball bearings. 


6 ‘al i 


1. Double radial bearings in cable wheel. 


We illustrate to-day a number of applications of ball 
bearings to wagon and machinery work. The devices 
that we represent are those manufactured by the Ball 
Bearing Company, of Watson St., Boston, Mass., and 
they exhibit in their construction at once simplicity, 
efficiency and applicability to the most varied types of 
constructions. Referring to them by number as shown 
in the illustration, Fig. 1 shows what is termed ‘the 
double radial bearing,” and for further elucidation of 
the construction of the radial bearing in general, Fig. 
6 can be referred to. Its parts are as follows: Upon the 
shaftis thrust a hardened steel sleeve, which fits it 
tightly; over this goes a cage which may be seen quite 
clearly in Fig. 6 on the left hand of theaxle. Itisa 
brass cage open radially, which goes over the sleeve and 
which contains the balls, the brass not touching the 
sleeve. Outside the cage and resting upon the exterior 
surfaces of the ballsisa second sleeve termed the ‘ fac- 
ing.” The cage with its balls and facing are fastened 
in the hub of the wheel by washers. When itis thus 
constructed the cage touches nothing except the balls, 


2. Fan with ball bearings. 38. Single radial and end thrust compination. 
wheel hub with double radial and double end thrust bearings, 7. Section of countershaft bearing. 


simply holding them in place, the outer sleeve and the 
inner sleeve resting upon the outside and inside of the 
balls respectively. A wheel so mounted turns with 
almost no friction and the bearings will wear indefin- 
itely. The balls, moreover, in the cage have lateral 
traverse allowed them so that they will work back and 
forth longitudinally, thus avoiding the wearing of the 
shaft in grooves. 

Fig. 1 shows the ball bearings applied to a carrier 
wheel for acable. It is evident that such bearings for 
the wheels would add greatly to the efficiency of a 
cable road. 

Fig. 2 illustrates a fan rotated on ball bearings. 

In Fig. 3 we havea new element introduced—the 
end thrust bearing. The hearing, with four balls close 
together, is the section of the regular radial bearing 
just described. To its left is seen a second circle of 
balls that are contained between two brass plates, 
which form for them acage, and the balls bear to right 
and left on hardened steel washer plates. This gives 
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ANTI-FRICTION BALL BEARINGS. 


an end thrust, and as the surface rotates, the balls turn 
around upon the surface of these plates, the brass sim- 
ply serving to keep them in position. The whole con- 
struction is shown in Fig. 4, and upon observing them 
more closely it will be noticed that the end thrust balls 
are staggered, so that consecutive balls shall not follow 
the same path, the avoidance of the formation of 
grooves being again obtained. 

Fig. 5shows a double end thrust bearing arranged 
for push or pull, it being readily understood that the 
bearing shown in Figs.3 and 4 is only adapted for 
thrust in one direction, while Fig. 5 shows one adapt- 
ed for both stresses, and designed especially for use 
on propeller shafts. By employing such a bearing 
the friction, of course, may be reduced to almost 
nothing, but above all the troublesome heating of the 
thrust blocks is completely done away with. 

Fig. 6, to which we have already alluded, illustrates 
a complete hub bearing for a carriage. Here we have 
to the right and left the radial bearings designed to 
give an extended axis of support to the wheel, but 
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4. Parts of double end thrust bearing. 5. Propeller shaft with double end thrust bearings. 
8. Countershaft on ball bearings. 


as the wheel is subject also to shocksin the end di- 
rection a double end thrust bearing is placed toward 
the outside extremity of the hub, so that when run- 
ning upon an incline or upon a level, the wheel may 
be said to be nearly frictionless and perfect in its ac- 
tion. 

Figs. 7 and 8 illustrate the application of ball bear- 
ings to shaft boxes and show how admirably adapted 
it is to this somewhat critical construction. Here we 
find the two boxes suspended hetween centers, each 
of these carrying its four circles of balls in the cage 
and presenting a really typical shaft box, and one re- 
quiring the minimum of oiling, at best a disagreeable 
operation and one that has frequently been the source 
of accidents to oilers. 

+8 


Difference of Temperature Between Water and Its 
Inhabitants. 


This has already been investigated by many experi- 
meunters with ordinary thermometers, says Gaea (Leip- 
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sic), but the results were as different as possible. Some 
held that the creatures in water were warmer than the 
water itself; others found that the water was warmer 
than its inhabitants, and still others maintained that 
both were of the same temperature. Herr P. Regnard 
has now made new measurements by therno-electric 
methods. He thrust into a fish that was swimming in 
an aquarium a needle consisting of a thermo-electric 
element, one of whose junctions remained outside in 
the water. The whole was so arranged that the ther- 
mo-element could be carried about by the fish without 
breaking connections. The fish, at first somewhat 
restless, soon became still, and swam about quietly as 
before; then the circuit, which contained a galvano- 
meter, was suddenly closed, and thus it was shown (by 
the absence of deflection in the galvanometer) that 
the temperature in the fish was almost exactly that of 
the water. (For if there had been a difference, the 
junction in the fish and the one in the water would 
have been unequally heated, and a thermo-electric 
current would have been generated.) 
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The Rail Joint Problem on Trunk Railroads, 
The great increase which has taken place in late 
years in the weight and strength of steel rails on trunk 


rail joint as much as the desire to keep down its size 
and cost, and never was economy more falsely placed. 
If any inventor can provide our trunk railroads with 


lines has made the problem of providing a strong joint) a joint which in practice shall prove to be as rigid as 
a much simpler matter than it was in the days of the| the body of the rail itself, and that shall absolutely 


old fifty pound iron rails. 


But though the difficulties} preserve both level and alignment, its first cost will 


have been lessened, they have not been removed ; and] prove to be a minor consideration. 


an analysis of the labor expended bya section gang 


The introduction of sixty foot rails will favor the use 


upon astretch of first-class track laid-with one hundred | of heavier and more costly joints, for it reduces the 


pound steel rails would show that even herea large pro- | number of joints to the mile by just one-half. 


portion of it was devoted to “keeping up the joints.” 

Despite the existence of various well known and 
very excellent rail joints, many of which claim to make 
the joint stiffer than the rail itself, and can point to 
certified laboratory tests in proof of the claim, it is 
true to-day, as it was a generation ago, that the weak 
places in the track are invariably to be found at the 
joints. 

It is not so difficult to provide a successful joint on 
street railways, hecause the deep girder rails which 
are now being used provide sufficient depth for the 
use of an exceedingly stiff joint; moreover, the elec- 
trically welded joint, where the weld is a sound one, 
gives promise of good results. The trunk railroad, 
however, is denied both of these advantages. Con- 
siderations of stability limit the depth of the rail, 
and it is not likely that the welded joint could success- 
fully withstand the pounding of heavy express and 
mineral traffic during the ‘‘cold snaps” of a winter 
season. 

The best form of rail joint for trunk lines has yet to 
be invented. The perfect joint will be designed on a 
clear understanding of two facts: First, that the rail 
joint has to act as a bridge across the gap at the rail 
ends, and must be capable of carrying the whole load 
of a passing wheel; second, that the ties which form 
the piers or abutments upon which the ends of this 
bridge rest are elastic and become depressed under 
the passing load of the train. 

The weakness of the common form of splice or angle 
bar results from the fact that its depth is limited by 
the distance from the head of the rail to the rail base, 
and that its length has usually been made only suffi- 
cient to cover the two joint ties. These dimensions 
prohibit the use of a splice, or bridge, of sufficient 
strength to withstand the heavy pounding and 
wrenching to which it ix subject by the heavy loads 
of modern traffic. The new Pennsylvania and Read- 
ing Railroad express engine has a concentrated load 
of twenty-five tons on a single pair of drivers; and it 
is evident that, to carry this load from rail to rail at 
the joint without any greater deflection than occurs 
in the body of the rail itself, requires a greater depth 
than the three or four inches which are obtainable in 
an ordinary angle bar splice. Moreover, if the joint 
ties were absolutely rigid, the bending moments set 
up in the joint by the passing load would be deter- 
mined by the length of the joint itself. But as these 
joints are depressed under the load, it follows that a 
portion of the weight is thrown upon the ties adjoin- 
ing those atthe joint, and that the bending moments 
are those due to a leverage measured from these, and 
not from the joint ties. 

This explains the discrepancy between the results of 
laboratory tests of a joint, in which the distance be- 
tween supports is made the same as that ordinarily 
between joint ties, and the results in actual practice, 
where the distance between supports, and the bending 
leverage, is liable to be much greater. 

The necessity for providing a greater depth of girder 
than could be obtained between base and head of 
rail led to the adoption of the subrail type of joint, 
of which there are some excellent types now in use. 
All of these, however, suffer from the common defect 
that, though they have sufficient depth for their 
length, this length is limited to the distance between 
the joint ties. The good results obtained with the 
long three-tie angle bar, such as is used on the New 
York Central Railroad, is largely due to its great 
length of thirty-six inches; and if the tie immediately 
under the joint were removed, and the flanges of the 
angle bars carried below the tau in two deep vertical 
webs, forming a base plate and girder beneath the 
two rail ends, it is probable that a great increase in 
rigidity and strength would be secured. To compen- 
sate for the loss of bearing due to the removal of the 
center tie, those at the joint could be made twelve 
inches instead of the customary eight inches in width. 

We should thus have a heavy subrail girder joint 
three feet long with six or seven inches of effective 
depth resting upon ties six or eight inches deep by 
twelve inches wide. Such a joint would be costly, 
but it would be none too strong to resist the wear and 
tear of the heavy engines and cars of express traffic. 
It is probable that it would ultimately pay for itself in 
the reduction of expenses of maintenance. Of course, 
the roadmasters would object to the introduction of 
two sizes of ties and the sinking of an eight. inch tie 
two inches deeper into the ballast than the average 
tie; but when a section gang had become accustomed 
to the new sizes, they would be found to give but little 
inconvenience. 

Nothing has prevented the development of a good 


A com- 
pany could spend just twice as much per joint and yet 
be at no greater total expeuse than before. 

One by one the later designs have incorporated 
the essential features to a good joint, such as the side 
flanges to the angle bar, the base. plate under the rail 
ends, and the subrail girder with its vertical strength. 
It now remains for some one to include all these fea- 
tures in a deeper and longer joint, which shall reach 
well back into the two rails and bridge the-opening 
with a large margin of strength to spare. 

The rail ends should be mitered, as this would mate- 
rially help to smooth the passage of the wheel over the 
joint. Moreover a considerably heavier track bolt than 
those now in use could be used to good advantage. 

——72>+ 28-2 ____\_ 
A CRIB ATTACHMENT FOR BEDS. 

The accompanying illustration shows an invention 

which has been patented by William H. Doughty, of 


936 De Kalb Avenue, Brooklyn, N. Y. It consists of a 
detachable crib, which may be fastened to the bed rail, 
and will serve to support achild alongside the bed. 
The crib is supported against the bed by means of two 
vertical cleats attached to the inside of the bed rail, 
and twoinclined braces, which havea secure footing in 
the lower ends of the said cleats. The upper ends of 
The outer side rail of the crib is hinged to the outer 
edge of the bottom, and. the end rails are respectively 
hinged to the ends of the side rail, as shown in the sec- 


the braces are provided with studs which engage the 
outer ends of a pair of horizontal plates which carry the 


A CRIB ATTACHMENT FOR BEDS. 


crib, the inner ends of these plates being locked firmly 
into the upper ends of the vertical cleats above men- 
tioned. By this arrangement a pair of stout detach- 
able brackets is provided upon which the crib can be 
placed. It is further held in place by the upper ends 
of the vertical cleats, which are bent over into the form 
of a hook for this purpose. To providea good bearing 
by which it way rest upon the top plates of the brack- 
ets, the bottom of the crib is provided with a pair of 
transverse cleats, as shown in Figs. 2 and 3. 


tional view, Fig. 3. By this arrangement the crib may 
be folded up as shown in Fig. 2. and the brackets be- 
ing easily disconnected, the whole device may be 
quickly detached and laid away when not in use. 

To assist in holding the side and end rails in position 
relative to the bottom when the crib is set up, they 
are provided at their lower edges with inwardly ex- 
tending cleats. The bottom is also held down in place 
by means of blocks arranged at the inner sides of each 
end rail and latches which are attached to the ad- 
jacent ends of the bottom of the crib and lock it 
tirmly in place. 

9 +6 
Patent—Name-—Designation,. 

The Supreme Court of the United States held, in the 
recent case of The Singer Manufacturing Company vs. 
The June Manufacturing Company et al., that where 
under the life of a patent a name became the generic 
designation of the thing made, at the end of the life of 
the patent, the name, with the article patented, be- 
came the property of the public, and its use could not 
be restrained by injunction. The court further held, 
however, that the right did not exist to use the name 
indiscriminately or without qualification, so that the 
public would be deceived by its use into the belief 
that the thing manufactured was different from what 
it really was, or that it was made by a person or cor- 
poration other than the real maker.—Bradstreet’s. 
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Notice to Our Beaders, 

In order to obtain the opinion of the readers of the 
ScIENTIFIC AMERICAN as to what invention inéro- 
duced within the last fifty years has conferred the 
greatest benefit upon mankind, we publish the accom- 
panying card, which please cut out and return to the 
editor. Those who preserve the paper for binding and 
do not desire to deface their files, or who read this 
notice at a library, will please answer by postal card. 
It is desired to get as full a vote as possible. The 
result of the vote will be published in the Special 
50th Anniversary Number of the SCIENTIFIC AMERI- 
CAN on July 25, 
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* * 
= Editor of the SCIENTIFIC AMERICAN. eA 
Dear Sir: : 
* I consider that.........c.sceeseeee ¥ 
* * 
x x 
* * 
% invented: by .2.220 51-6 4s225. cee teeta ns = 
_ has conferred the greatest benefit upon man- 4 
* kind. * 
- Name..........00008 nie's s'a/e'0's'e 0 soils aje' de  sielhca id 
* * 
* A GOTOSS) Mei 2 esis i visiece les grald aleeseie's Ate neste * 
* 


Ce ee oe ee ee oe oe 
———_ s+ eo —_ 
Heavy Rainfalls. 
The heaviest rainfalls at Augusta, Me., since 1850, 
from records kept, are interesting in this season of 


freshets. The following are those exceeding three 
inches at one fall: 
Touches. 

Aupust 25; 1860 is ioc ea oe eee sie dais: teed elise cceen selec 3°40 
June 24, 1851... - 3°15 
July 9, 1851..... 347 
October 30; 1851 3c0..2 ote cies edee tence secccsss cacy eeetwodebess 3°80 
November 21.185 ic.- coos cess ciceictis ee ccceswsncee caces cv'es 495 
August 26, 1852.......0scecceccee ccceececcccccceeseseccssecces 3°48 
November 27, 1852........ scesccccescee socsccsccescccreeeeees 8:20 
December 20. 1852. .......ccccccccccccccccccccscccccccccccccece 3°25 
May 26):1868.220.. 21 vcsvantcescecvedessejonessesivesereiacr sess 4°35 
Octo ber 27,:1858 Ss 25s.2 - Gassee, leecs beds eeeeeseris wioseeaacs 4°25 
September 28, 1859.......scececcsssessee coscscces socecsceses 3°50 
August 26, 1868............000 cocccccccccccccccececerecreecces 3°88, 
November 17, 1868.....0...0 220: ccccccce socesccccscccccscvccce 6°84 
March’ 7; 1964 230.0. 7stctccdveiics Mevdsess suscdscsscecvees exees 3°55 


August 1, 1867.. 
October 14, 1869... 


Maye 7, 1ST isos Mile sect dsdawacincelcee eaiearenees cossinasce sce dei 3°65 
October 12, 1871 .........ccecccccccccecccccccscccccce vers ceeees 6°25 
November 16, 1877.........ccessesevces Niyiviele eins sbeaieee eee oe'sic 4°30 
April 28 1878 isis yeces oS aban ssiecaineG: opie diss, aeeweisieise site's ne’ 3°12 
December 11, 1878........ccccccccccccccccscccccccccccsceeseees 4:05 
August 19, 1879.......... © ceccccccee coccce cree covseceenes 6°69 
September 16, 1880........... cccccce cccccccec rcs cccececccece 3:20 
March 12, 1881..............sceeeee cocccecccccscccccccccesees 365 
September 24, 1882) 6ciocc seers sciccece ee sce wcess ce ccevee's ove 3°32 
SU y 241887) wis cic sd ote cae se ss cds eelea dein eelaiisvow esse ce! 6°34 
Marchi: 6,:1880 ici. .7)s serie cstise es ctebic siaa odessa sic'ssiecleis's dieeueaecld 3:10 
May 7, 1890..... 3:17 
March 18, 1891 ... .8°40 
December 80, 1891........ Pao CORE Ta ee Coe Sw ee Tee N NEMEC adele sleleicie's 3:18 
October 28, 1898 .. 2... .ccccccecccscce wo ccccsccccse cece cece 3°30 
March: 2; 1806 5 oi sicccte ce eiont Weis cnn stnocbideeslecsvaeeetlecesce 6:00 


The following are the rains exceeding five inches at 
one fall: 


Inches. 
November 17, 1868........ccccscccscce coccccvesccececccceces 6°84 
October 14, 1869 ......c.cee cccccccccccccccssecsccserccscccees 5°60 
October 12, 1861........cccccccccccccccccccccecscerssseceeness 6°25 
Auguet 19; 1879, soc25 sense ceccusied sssecevevesseee caasvewasesd 6°69 
aly $245 VSTi ioc iaicls ssiese dae eiwree. sci) wastes aeeecie'seeosielsciecicls 6°34 
Marchi ?, 180663252222 focscesticiee See Sis coed sececies Seaceseseeses 6:00 


On February 20, 1870, 6°75 inches of rain fell, the 
hignest water ever known on the Keinebec. The 
railroad bridge was swept away at that time. It will 
therefore be seen that that freshet was due to the melt- 
ing of enormous banks of snow and breaking up of the 
ice, and not so much to the rainfall. 

All rainfalls that have exceeded five inches, with 
the exception of the last one, occurred during the 


summer or fa]l.—Kennebec Journal. 
4 8 


Chemical Vacuum, 

Prof. Elmer Gates, director of the new Laboratory 
of Experimental Psychology at Washington, claims to 
have recently produced the first absolute chemical 
vacuum known to science, and from which he kas 
created rays which exhibit strange phenomena never 
mentioned as being accomplished by the Roentgen 
rays. The method of making the absolute vacuum 
was so simple and apparently effective that it is worthy 
of notice. He took a large, thick test tube made of 
the hardest potash glass, whose melting point was at 
an extraordinarily high temperature. Into this he 
poured, while in a liquid form, a much softer glass, 
whose melting point was at a comparatively low tem- 
perature. Allowing the liquid glass to cool gradually, 
it formed a solid mass with the tube. After attaching 
a suction piston to the mouth of the test tube, the 
whole glass was slowly heated for about thirty hours. 
At the end of that time the softer glass became liquid 
again, while the tube still remained solid. By forcing 
the piston outward the greater part of the molten 
glass was expelled. Enough was allowed to remain at 
the mouth of the tube to seal it by cooling in that 
position. Back of this stoppage there was left a space 
where there had never been the least quantity of 
gas, hence, a perfect vacuum.—New Ideas, 
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AN IMPROVED HOLDER FOR TOOL SHARPENING, 

A patent has been granted to Mr. Geo. Salot, of Du- 
buque, Iowa, for thelinvention'shown inithe accompany- 
ing illustration, the object of which is to provide a tool 
holder, designed for holding chisels, plane bits, and 
other tools in the proper position while sharpening the 
same on a grindstone or other tool sharpener, so as _ to 
form the desired bevel or angle for the cutting edge. 

The holder consists of a flat base, upon which the tool 
is placed, which has two upwardly projecting sides, 
carrying a crossbar, the center of which is threaded to 
receive a thumbscrew, adapted to bear upon the top 
surface of the tool and hold the same firmly down 
upon the plate. The under side of the tool holder is 
provided with a couple of lugs which carry a wheel, 
said wheel being intended to travel upon the sur- 
face of the grindstone. The distance from the un- 
der side of the wheel to the upper surface of the 
holder being constant, it is evident that the angle of 
the cutting edge of the tool may be made more or less 
sharp by shifting the tool forward or backward upon 
the base plate of the holder. In case a very short 
bevel is required, a set screw is provided close to the 
rear edge of the plate, by meansof which the tool may 
be raised until the desired angle is obtained. In order to 
adjust the tool accurately to the proper angle before it 
is placed upon the grindstone, the holder is provided 
with a graduated gage, adapted to be hooked on to the 
shaft of the above mentioned wheel. By adjusting 
the tool on the base plate of the holder until the cut- 
ting edge coincides with the proper graduation on the 
gage, the desired angle can be formed upon the tool 
with great accuracy. 


8 ee 
THE PERMEABILITY OF THE EARTH. 


When we make an excavation in a cultivated field 
in order to observe the development of roots, and then 
examine a vertical wall well smoothed with the spade, 


we are struck with astonishment to see how compact’ 


the earthis. It appears to form a continuous mass, 
and we are surprised that it is possible for the airto 
enter and circulate freely therein. 

Now, inorder that plants may live, grow, and de- 
velop normally, it does not suffice that their stems 
and leaves shall expand in an oxygenated atmosphere, 
but their roots also must breathe, and to this effect 
they need oxygen. The very existence of plants there- 
fore suffices to show that air habitually enters the 
earth, and is even easily renewed therein, since air that 
remains for a short time in a closed vessel in contact with 
the earth very quickly loses its oxygen, which is con- 
verted into carbonic acid. If the air did not renew 
itself in the soil, it would become deprived of oxygen. 
Now, all analyses of air extracted from the earth re- 
veal therein, on the contrary, a large proportion of 
oxygen. 

Earth is therefore usually permeable to the air, but 
is it always so? Is all earth permeable to the same 
degree? And if, at times, it is but incompletely so, 
and if, even, it becomes impermeable, to what cause is 
such impermeability due ? 

It was in’order to answer such questions that Mr. 
Demoussy (preparator at the museum) and I arranged 
the apparatus represented in the accompanying figure. 
In a percolator, A, is placed the earth under experi- 
ment in fine powder. The percolator is fixed in a rub- 
ber stopper capable of maintaining a vacuum in a tu- 
bulated bottle. To the tubulure of the latter there is 
adapted, through atight rubber coupling, a tube that 
is bent at right angles and is fixed to a vertical board. 
To this tube, C, are soldered two others, D and D’, 
which, after curving toward each other, descend toa 
small mercury reservoir. Glass cocks, E and E’, per- 
mit of putting them in communication with or isolat- 
ing them from atromp, F, actuated by a current of 
water furnished by a cock fixed to the wallof the la- 
boratory. A sheet of paper upon which are traced di- 
visions of one centimeter is glued to the board between 
the two tubes. 

When it is desired to moisten the earth, it is sprayed 
by means of an atomizer, G, analogous in principle to 
the apparatus used for diffusing perfumes. The cur- 
rent of air is furnished by a blowing apparatus whose 
nozzle is fixed to the wall of the laboratory. 

After the fine earth under experiment has well set- 
tled, the air is sucked from the bottle by means of the 
tromp, F. If the earth is very permeable and is 
traversed at every instant by a quantity of air equal 
to that removed from it by the tromp, the pressure in 
the bottle, B, will be equal to that of the atmosphere, 
and the mercury will not rise in the tubes, D and D’; 
bat if, on the contrary, the air experiences a certain 
resistance in traversing the earth, less will enter the 
bottle than is removed therefrom by the tromp, the 
pressure will diminish and the mercury will rise in the 
tubes so much the higher in proportion as the differ- 
ence between the pressure in the bottle, B, and the 
pressure of the atmosphere is greater. It will be un- 
derstood that the height that the mercury reaches in 
the tubes, Dand D’, that measure-such difference in- 
dicates the greater or less permeability of the earth 
submitted to experiment when it is Gry or, on the con- 


trary, after it has received an increasing number of 
sprayings. 

Arable soils are composed of four different elements: 
sand, clay, lime, and humus, If we investigate the 
permeability of these various elements to the air, we 
shall find: that it differs greatly. While sand, even 
when very fine, and dry or moist, is absolutely per- 
meable and allows the air to pass freely, and the mer- 
cury does not rise in the tubes when the trowp is 
actuated, the case is entirely different with lime, and 
especially with clay. When these are sprayed, the 


SALOT’S IMPROVED HOLDER FOR TOOL SHARPENING. 


water traverses the mass with difficulty and quickly 
forms astratum upon the surface, the air no longer 
Passes, and the mercury rises and reaches 75 centime- 
ters, the limit of the vacuum that can be obtained with 
the tromp employed. The humus of peat, on the con- 
trary, is very permeable. The water that surmounts 
the clay or earthy lime finally drains off, even when 
we cease to attract it by stopping the operation of the 
tromp,. but the mercury remains suspended in the 
tubes fora long time, and it is not until after one or 
two days that the pressure is established again in the 
bottle, B. 

If we put some earth into the percolator, A, we very 
soon see that the permeability decreases with its de- 
gree of fineness and its compactness, and we find be- 
sides that it decreases again with the quantity of water 
furnished it. It comes about that an earth that is 
very permeable after it has received 50 or 100 cubic 
centimeters of water. in a spray becomes more and 
more impermeable in measure as the spraying is more 
prolonged. If, however, after each influx of water, we 


APPARATUS FOR THE STUDY OF THE PERMEABILITY 
OF THE EARTH. 


weigh the percolator im order to ascertain, through its 
increase in weight. the quantity of water that it re 
tains, we shall find that such quantity does not in- 
crease. So it isnot the water interposed between the 
molecules of earth that prevents the passage of the 
air. 

If werecall, besides, that the permeability is so much 
the slighter in proportion as the earth is finer and 
more compact, we shall come to the conclusion that 
the latter becomes impermeable when the water mixes 
with the finest portions of it, carries them along into 
the interstices between the molecules of earth, and 
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then abandons them when its motion slackens. These 
intersticesgradually become obstructed and clogged 
up and animpermeability is produced. 

In fact, we see the earth become entirely impermea- 
ble to the air, and the mercury rise in the tubes that 
indicate a complete vacuum, only so far as the earth is 
covered with a stratum of water. As soon as this 
stratum disappears, and the external air can reach the 
layer of earth, it precipitates itself upon the latter and 
the mercury descends. 

According to these observations, it is patent that if 
we could render the molecules of earth sufficiently 
stable, solid and resistant to prevent them from be- 
coming disintegrated or mixed with water, we should 
have a chance of keeping the earth permeable. Now, 
we know that a molecule of earth is a small aggregate 
of sand cemented by coagulated clay. This coagula- 
tion of the clay is determined by the carbonate of 
lime dissolved by the carbonic acid furnished by the 
slow combustion of the humus. 

This decisive influence of the salts of lime upon the 
coagulation of clay, and consequently upon the sta- 
bility of the aggregates of earth, and finally upon per- 
meability, is easily shown by a pretty experiment due 
to Mr. Schloesing. 

The clay is stirred up in distilled water, wherein it 
remains in suspension. This muddy water is preserved 
thus for several hours without its being observed to be- 
come clear. But if we pour into it a small quantity of 
a saline solution (one of marine salt or of a lime salt, 
for example), the aspect of the liquid will quickly be- 
come modified and we shall observe the appearance in 
this mass, but just now homogeneous, of small flakes 
of clay, which will slowly descend in the liquid and 
soon unite at the bottom of the vessel, leaving above 
them water that is nearly limpid. Clay is therefore 
capable of assuming two very different states: Now 
it is miscible with water, passes through filters, and 
allows itself to be carried along, and now, on the con- 
trary, it is stable, does not mix with water, remains 
upon the filter, and allows limpid water to flow be- 
neath it. 

Pure water mixes with clay, and water charged with 
salts coagulates and precipitates it; hence the lim- 
pidity ofsea water and the production of deltas at the 
mouths of all the great rivers, which deposit the clay 
that they have carried along as soon as their water be- 
comes brackish. 

So long as the earth contains dissolved salts of lime, 
its coagulated clay resists the action of rain and it is 
permeable, but if a persistent rain removes such salts, 
the clay allows itself to be carried along, the inter- 
stices through which the water and air circulated be- 
come clogged, and the earth becomes impermeable. 

We are made aware of such impermeability by the 
persistence of the water inall the slopiug portions. In 
winter, if the water remains in the furrows, the earth 
is impermeable. The remedy is easily pointed out. It 
is necessary to lime or marl the soil, and, of marling, 
one of the advantages, among many others brought 
to light by the experiments that we have just de- 
scribed, is precisely that of preserving the earth per- 
meable to water and air.—P. P. Deherain, of the In- 
stitute, in La Nature. 

s+ ___——_ 
The Mineral Production of Canada. 

The annual preliminary statistical table of the min- 
eral production of Canada. prepared by the Division 
of Mineral Statistics and Mines of the Canadian Geo- 
logical Survey, has just been published, says the Iron 
Age. It shows the value of the total production in 
; 1895 of minerals, both metallic and non-metallic, at 

$22,500,000, of which $6,370,146 was metallic and $15,- 
875,197 was non-metallic, with $254,657 as the estimated 
value of mineral products not returned. The total 
production in 1894 was $20,900,000; that in 1893, $19,- 
250,000; that in 1892, $19,500,000; that in 1891, $20,500,- 
000; that in 1890, $18,000,000; that in 1889, $14,500,000; 
‘that in 1888, $13,500,000; that in 1887, $12,500,000; and 
that in 1886, $12,000,000. From this last it will be seen 
that the production of last year was the largest in any 
one year durfng the past decade, and that there was 
an increase of $10,500,000 from 1886 to 1896. The me- 
tallic productions last year consisted of copper of the 
value $949,229; gold, $1,910,921, iron ore, $238,070; lead, 
fine in ore, etc., $749,966; wercury, $2,348; nickel, fine 
in ore, ete., $1,360,984; and silver, finein ore, etc., $1,- 
158.633. The non-metallic productions were : Asbestos, 
$368,175; baryta, $168; chromite, $41,301; coal, $7,774,- 
|178; coke, $148,947; fire clay, $3,492; graphite, $6.150; 
|grindstonés, $31,532; gypsum, $202,608; limestone for 
flux, $32,916; manganese ore, $8,464; mica, $65,000; 
ochers, $14,600; mineral water, $111,048; moulding sand, 
$13,530; natural gas, $423,032; petroleum, $1,201,184; 
phosphate, apatite, $9,565; precious stones, $1,650; py- 
‘rites, $102,594; salt, $180,417; soapstone, $2,138. The 
production of last year exceeded that of the highest 
amount in any previous year by $2,000,000, the high- 
est amount in any previous year being $20,500,000, 
which was reached iv 1891. It is expected that the 
returns for the current year will show a still further 
increase, as the development of the mineral resources 
of British Columbia is exhibiting great progress. 
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RECENTLY PATENTED INVENTIONS. 
Mechanical, 


OUTLET AND CUT-OFF FOR IRRIGATING 
Fiumes.—Daniel W. Willard, Redlands, California. This 
invention relates to devices for controlling the outlet of 
flumes employed for irrigating purposes. It consiste of a 
hollow plug in the form of a metallic shell, the inuer end 
of which is closed; this closed end being integral with 
the shell. The plug is constz:ucted to have a sliding 
movement to bring the orifice within the flume for the 
outlet of water, or without the interior of the flame for 
closing the said outlet or regulating the same. The plug 
has a 1otary movement, serving to present the orifice up- 
stream or down-stream as may be desired. The device is 
durable and can be produced at a price to warrant its 
use in large quantities. 


VEHICLE ROAD SCRAPER. — William 
F. Smith, Marquez, Texas This invention relates to a 
device for removing dirt from the peripheries of vehicle 
wheels while the vehicle is in motion. It consists of 
supporting arms, each secured at their forward ends 
to the reach and extending rearward and diagonally out- 
ward beyond the axle, clips carried by the said arms em- 
bracing the axle, the rear ends of said arms beyond the 
axie being bent parallel to the plane in which the wheel 
rotateg,fandjprovided with clamping boxes and scraper de- 
vices to embrace the wheel tire, these scraper devices be- 
ing vertically adjustable in the clamping boxes of the 
supporting arms. 


UMBRELLA ATTACHMENT FOR BI- 
crcL¥s.—Effie M. Battenberg, Decatur, Indiana. This 
improvement provides a means for conveniently attach- 
ing an umbrella to a bicycle in a hoisted position, so as to 
afford protection to the rider against the rain and sun, 
and still leave the hand of the rider free to guide the 
bicycle or for other use. It is so arranged that its angle 
may be quickly and conveniently changed in a direction 
to the front or rear or to either side. It comprises a main 
frame having a relatively large ball.and socket joint, 
a smaller ball and socket joint arranged concentrically to 
the first, and forming therewith double spherical bear- 
ings and means for attaching this joint to the bicycle 
and means for holding the umbrella staff. 


WIRE STRIPPING TOOL.—William Mc- 
Murtrie, West Superior, Wiz. The invention relates to 
improvements in tools for stripping insulation from wires, 
and the object of the invention is to provide a tool by 
means of which the insulating material on a wire may be 
stripped either from the ends of the wire or from any de- 
sired part thereof, and also to produce a tool which is 
adapted to split the insulation longitudinally to facilitate 
its easy removal, and is also adapted to cut the insula- 
tion transversely, so as to determine the length of the 
wire to hestripped. It comprises handles pivoted to- 
gether and terminating in jaws, a peripherally grooved 
bearing wheel mounted to rotate on the side of one of the 
jaws and laterally of the adjacent side of the handles. 
and a cutter disk mounted to rotate on the side of the 
other of said jaws and laterally of the adjacent side of 
the handles, whereby the tool may be drawn lengthwise 
of a long stretch of wire. 


Railway Appliances. 


TRucK BEARING.—Stephen A. Eisele, 
San Antonio, Fla. The object of this invention isto 
provide a bearing, the lower or oil-contaming section of 
which may be readily slid out of slideways in the upper 
section to receive a supply of oil even though the trucks 
are under heavy timbers, a8 would be the case in saw- 
mills, also to form an inclined or wedge-like joint be- 
tween the two sections of the bearing, so that when 
slid in the lower or oil cup section it will be raised up 
close to the axle. In brief. it comprises an upper sec- 
tion and a separable lower section, wedge-like interlock- 
ing portions being extended in the direction of the 
length of the said section, whereby they may be held to- 
gether. 


Raw Jornr.—Thomas Poley, Brook- 
lyn, N. Y. In this rail joint, the end of one rail is pro- 
vided at its upper and lower portions with centrally ar- 
ranged recesses. while the upper and lower portions of 
the end of the other rails are provided with centrally ar- 
ranged lugs projecting therefrom and arranged to enter 
the said recesses. The lugs and recesses have their ad- 
jacent faces inclined in opposite directions. 


Electrical. 


District TELEGRAPH CALL Box.— 
William H. Garven, Portland, Oregon. This invention 
is in the nature of a district telegraph call box designed 
to indicate by a visual pictorial representation the thing 
called for, and provided with means for an answer in re- 
turn from the central office indicating that the call has 
received attention. In brief the call box has a rotary 
circuit breaker having an actuating handle and tension 
spring, a rotary disk having a circular series of repre- 
sentations of the call and gearing connecting the disk to 
the actuating mechanism to the circuit breaker for caus- 
ing the setting of the circuit breaker to impart an equal 
or commensurate throw to the disk. 


Agricultural, 


CHuuRN.—Henry Obermeyer, Beatrice, 
Neb. The object of this improvement is to provide a 
churn wherein a vertically reciprocating dash will be em- 
ployed, the dash being provided with valves closing at 
their down stroke. The further object of the invention 
is to provide within the churn an agitating compartment 
from which the liquid will be forced, by means of which 
the butter when it is made will be assembled upon the 
upper face of the dash, thereby erabling it to be readily 
removed. 


Miscellaneous, 
Buna.—Gerhard Zeilstra, Grand Rap- 
tds, Mich. This is a new and improved bung, arranged 


for convenient insertion in andremoval from a barrel or |" 


like vergel, and adapted to be securely locked in place to 
prevent leakage of the liquid or gases contained in the 
barrel or other vessel. The bung is provided witha 


fastening device, provided with a spring-yielding arm 


adapted to be spread and engage the inside of a barrel 
at the sides of the bung hole, and acam lever for actuat- 
ing the arms. 


Cakk Pan.—Marie Louise Perrottet, | 
New York City. This invention relates to that class of 
cake pans which are constructed in sections, the sections , 
being adapted to be united during the process of baking | 
or to be separated in order to facilitate the removal of,the | 
cake. The pan is so constructed that the bottom will be | 
an integral portion of one of. the sections,_the opposing | 


i section being grooved or channeled to receive the bottom, 


and provided with a flange or ledge adapted to extend ‘ 
beneath the bottom and be brought in close contact ! 
therewith, in order to prevent leakage at that point 
where the bottom connects with the removable section. 


PICTURE FrRAMx.—Jacob A. Booher, 
Pittsburg, Pa. The invention relates to a glass picture 
frame, and the object of the invention is to provide such ° 
a frame in the form of a glass plate with a picture-re- 
ceiving recess or pocket between its opposite faces and 
having an opening at one edge of the frame for the in- 
sertion of the pictures, which will be placed back to back 
therein, so that a picture will be exposed at each face of 
the frame through the transparent glass. 


WOVEN CHENILLE FaBric.—Leedham 
Binns, of Philadelphia, Pa. The object of this invention 
is to provide a new and improved chenilie fabric of a 
highly ornamental appearance and go woven that when 
the wefts are cut in the usual manner the radiating fabric 
portions formed thereby will be of different lengths, thus 
producing a novel effect. The invention consists princi- 
pally of a central web and sets of warps arranged in 
clusters in such a manner that one set contains a different 
number of warp threads from other sets, either of the | 
same Cluster or of different clusters, the warp threads 
being bound in place by wefts connected with the cen- 
tral web, the ends of the wefts projecting from the outer- 
most warp threads to form tufts. 


BorTrLE AND STOPPER.—Robert Tem- 
ple, Denver, Col. This invention relates to so-called 
safety bottles for preventing the possibility of fraudu- 
lently refilling the same. It consists of a seal with an 
elastic and unbroken central section sandwiched be- 
tween two inelastic sections, independent means for at-' 
taching the inelastic sections to the elastic central sec- 
tion and a weighted plate interposed between one of the 
inelastic sections and the inelastic central section and 


combined by the said parts. 


WinDow or Bua@y WASHER. — Charles 
C. Bridwell, Portsmouth, Ohio. The object of this in- 
vention is to provide a means of holding a sponge in 
close relation to a water-supplying nozzle, also a more 
effective window-rubbing strip. A rigid tube serves as a 
handle and also for conducting water for washing. This 
tube is provided with a peculiarly constructed valve by 
which the flow of water is regulated and also with im- 
proved devices for attaching thereto a sponge and win- 
dow-rubbing strip. The chisel or scraper for removing 
the mud is also attached. 


ADVERTISING DEVICE.—Isidor 
Roescher, Memphis, Tenn. This invention relates to an 
improvement in signs and has for its object the produc- 
tion of an attractive sign which will simulate a human 
oranimal head. Itieso constructed that the eyes and 
tongue may be connected at the back end pivotally con- 
nected with the head in order that movement may be 
imparted to the said parts during the travel of the ve. 
hicle from the motion given to the body of the vehicle, 
due to the springs and the passage of the wheels over 
tracks or roadways. 


Designs, 


DESIGN FOR AN ANTIRATTLER.—Seth 
H. Morton, Lake Ann, Mich. The leading feature of 
this design consists of a T shaped body, the head of the | 
body having vertically depending ends and the shank 
being curved vertically and return bent, the lower end 
being out of the plane of the head. Another feature of | 
the design consists in the form of the returned portion of | 
the shank, the same having a compound curve and ter- 
minating in a forwardly inclined part of the upper end. 


DESIGN FOR A HinGE.—Albert Wan- 
ner, Jr.. Hoboken, New Jersey. The leading feature of 
this design consists in the hinge having ornamental work : 
along the face of the hinge and disposed at an angle 
thereto. Another feature of the design is a depending 
elongated ornament adjacent to the meeting ends of the 
hinge members. 


DESIGN FOR A VAPORIZER.—Jobn 8. 
Judge, of Peterborough, Canada. The leading feature 
of the design resides in the tapering body having longi- 
tudinal corrugations thereln, and having a rounding 
1everend. Another feature or the design is the plain 
upper end of the body capped by a convex top with a 
curved elongated member departing from the center of 
the said top. 


Norr.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 


NEW BOOKS AND PUBLICATIONS. 


FREE PuBLIC LIBRARIES. Second re- 
port of the Board of Library Com- 
missioners of New Hampshire, De- 
cember 1, 1894. Concord, N. as 
Edward N. Pearson, Publie Printer. 
1894. Pp. 77. 


This book, with its illustrations of typical libraries in 
the State of New Hampshire and notes on theirprogress, 
and the valuable table of statistics in the Stateof New 
Hampshire will be of very considerable value to modern 
librarians and can be warmly recommended to the presi- 
dents and directors of libraries everywhere. 


SUNDELL’s SysTEM oF PHILOSOPHY. 
Essays and speeches. By Albert F. 
O. Sundell. Shelby, Michigan: 
The Oceana Herald Print. 1895. 
Pp. 106. 
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Wusiness and “Personal. 


The chargefor Insertion under this head is One Dodar a line 
Sor each insertion : about eight words to a line. Adver- 
tisements must be received at publication o fice as eariy as 
Thursday morning to appear in the following week's issue. 


Marine Iron Works. Chicago. Catalogue free. 
“C.8.” metal polish. Indianapolis. Samples free. 
Mariner & Hoskins, Assayers, 81 Clark S8t., Chicago. 
W. Hoskins & Co., Assay Furnaces, 81 ClarkSt.,Chicagzo. 
Presses & Dies. Ferratute Mach. Co., Bridgeton. N. J. 
Handle & Spoke Mchy. Ober Lathe Co,,Chagrin Falls,O. 
Well Drill Prospecting Mach’y, Loomis Co., Tiffin, O. 
For bridge erecting engines. J.8. Mundy, Newark, N.J. 


Screw machines, milling macnines, and drill presses 
The Garviu Mach. Co,, Laight and Canal Sta.New York. 


Wet Tool Grinder, Sensitive Drills, for all light work, 
especially adapted for Bicycle work. C. N. CADY, 
Canastota, N. Y. 


Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 


The celebrated “ Hornsby-Akroyd ” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chiue Company. Foot of East 188th Street, New York. 

‘The best book for electricians and beginners in elec- 
tricity is “ Rxperimenta) Science,” by Geo. M. Hopkins. 
By mail. #4, Munn & Co., publishers, 361 Broadway, N. Y. 


Stay with your job, and with your wages pay install- 
ments for a profitable olive orcbard. Booklet free. 


' Whiting’s Olive Colony, Byrne Building, Los Angeles, 


Cal. 


Young Men seeking a profitable business should in 
vestigate Ransome’s Concrete Constructiun. Easily 
learned. Liberal terms for exclusive rights. Ransome 
& Smith Co., 758 Monadnock Block, Chicago. 


Cripple Creek—Its History to Date, Illustrated. 

Just out, with correct map and costly full page views 
natural as life. This great book will be sent free prepaid 
with our big 56-col. family paper 3 months on trial for 25, 
(stamps or ‘silver); club of 6,$1. Latest mining news. 
Mention the SCIENTIFIC AMERICAN and address IIlus- 
trated Weekly, Denver, Colo. 


&@ Send for new and complete catalogue ot Scientific 
and other Books forsale by Munn & Co.. 361 Broadway, 
New York. Free on application. 
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"HINTS TO CORRESPONDENTS. TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

Refcrences to jomuce articles or answers should 


ive date of paper and or number of question. 
Bee pg aiewereaoin reasonable time should 
repeated ; correspondents will bear in mind that 
soMe answers require not a little research, and, 
hough we endeayor to reply to all either by letter 
or in this department. each must take his tarn. 
Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manofacturing or carrying the same. 
Special Written Information on matters of 
Leckie se rather than general interest cannot be 
pected without remuneration. 
Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 


rice 
minerals sent for examination should be distinctly 
marked or labeled. 


(6872) H. 8S. G. says: Will you kindly 
give me in your Notes and Queries a simple receipt, such 
as I can use at home without special apparatus, for ‘‘pad- 
ding *’ sheets of paper into tableta? A. The composition 
is said to be prepared as follows: Glue, 4 pounds ; gly- 
cerine, 2 pounds; linseed oil, 44 pound; sugar, 44 pound; 
aniline dyes, q. 8. to color. The glue is softened by 


‘ soaking it in a little cold water, then dissolved together 


with the sugar in the glycerine, by aid of heat over a 


‘ water bath. To this the dyes are added, after which the 


oil is well stirred in. It is used hot. Another composi- 
tion of a somewhat similar nature is prepared as follows: 
Glue. 1 pound ; glycerine, 4 ounces; glucose sirup, about 
2 tablespoonfuls; tannin, one-tenth ounce. Give the 
compositions an hour or more in which to dry or set 
before cutting or handling the pads. 

(6873) W. S. says: Will you kindly in- 
form me in the ScrentiFIc American how the carpet 
soap is made which is used for cleaning carpets, woolens, 
silks, etc., or refer me toany book giving the desired in- 
formation? A. Take 22 pounds of the best white soap 
and reduce it to thin shavings. Placeit ina boiler, to- 
gether with water, 88 pounds oxgall, 1825 pounds. 
Cover up and allow to remain at rest all night. In the 
morning heat up gently and regulate it so that the soap 
may dissolve without stirring. When the whole is homo- 
geneous and flows smoothly, part of the water having 
been vaporized, add turpentine, 0°55 pound; benzine, 
best clear, 0°44 pound; and mix well. While still in 
the state of fusion color with green ultramarine and am- 
monia, pour into moulds and stand for a few days before 
using. The product will be found to act admirably, and 
the yield is very good indeed. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


May 26, 1896, 


AND EACH BEARING THAT DATE. 
{See note at end of list about copies of these patents.) 


Air compressor, b 
Air motor, C. J. 
Arithmetical doparstan. H. Kodelsperner: 
Atmospheric buruer, P. Meye () See 
Ax, . Karnps........ sais 
Bark mill, A. F. JONES. ........,...200008 
Barrel forming machine, J. Hauenstein.. 22322707: 
Bearings. material for applying oi] to axle, G. J 
Charchward.. 
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Bed and sofa, combined. T. Langdon.. - 561 

Bed crib attachment, V yw. H. Doughty... + 560, 
Bicycle, F. H. Richards.............0+ 560,647 
Bicycle brake, J.W. Litti ees 561,007 
Bicycle handle bar, 8. UO. Johnson 560.998 
Bicycle handle bar connection, M. Jt Fisher 560.700 
Bicycle ice creeper, . 8. Morris 560,859 
Bicycle locking device, B. Ws ‘Anderao 661,070 
Bicycle 560,963 
Bicycle sprocket rheel, 660,929 
Bicycle step, 561,001 
Billiard tab! see 50,739 
plowing eng 560,707 
iler, C. O' -- 560,919 
Boiler cana feeder. C. Taylor.. 560,764 
Bolt i headin sar, Hite ‘J. H. Alker 560,962 
K 8U) Py 560,851 
Bottle cappi parata S800 

le capping a 

Bottle, sapping ee nk 560,084 
Bottle, Sonrefiiable: 560,942 
Bottle'stopper, J, A. Buckel w= 560,836 
Bottle stopper, E. W. Manning................. -. 661,013 
Bot tle gobine, W. A. Brest attachment, R. Kufs 560.904 
Box machine, W. A. Preston - 560,928 
Bread box, J. D. eng: 560,811 
Bristle assorting rie in: 560.870 
Brush, M. H. Tu upper. 560,662 
Brush, black ing, J.C. Wickers... 560,877 
Brush. tooth or other, T. 1. Wailas. 560,663 
Bucket, W. Sterm....... .....00- ~» 560,659 
‘glar alarm, T, P. Murray..........-.-.000+ sreceee 561,019 
Button and fastener there ‘or, J. Bernstein 560,889 
Button attaching machine, J. Mathison.. 561,015 
Button attaching machine, F. A. RB; 560.866 
Button, cuff, T. A. Re nol s 560,863 
Cable clip, P. Wunderle.. 560,828 


Cakes, etc., ap ara tus | for: 
ing, H. 

Camera. kinctographic, CF: Jenkins... 
Can. See Milk can. 

Can opener, J. G. 

Car brake, JOR. . 
Car controller. electric. EB 
Car coupling, F. H. F 

Car coupling, Linde & Wutk 
Car coupling, 8.J. Meek 

Car coupling, Meeker & ‘Deacon. 


: 


Car coupling,:W. F p miebarda. 560, 
Car coupling, G. W. Smillie... 560,823 
Car fender, 560.849 


rnandez 
Car fender. sit kins & Milier. 
Car fender, F. Ny 
Car fender. H. A. 
at fender. 8. D. Wrig! 


0) - 560. 
Carpenter's reel, G. E. Jahnsan. 560,799 
Carpet sweeper, L. A. “Dolph (re 11.541 
Carriage, 8. Gare 560,706 
Carriase, child’s, .B. 561,066 
Cartridge loading machine. G. 561,029 
Cash and parcel carrier, H. A. Wheat. 560,955 
Cash register and indicator, J. Pfeifer...... ~ 560,924 
Casting ingots, apparatus for, J. O. E. Trotz....... 560.661 
Casting knitting machine cylinders, mould for, 

OSs GUNCH so. sccoeccc cee coc lec ee eae toate etme te 560,711 
Cement stone, apparatus for treating hydrauli 

le NAVAITO..............0006 560,742 
Centrifugal separator, W. C. Hart 561,060 
Chocolate dipper, L. Magenhe elmer... 560,909 
Chronometer escapement, C. G. Cronwall 560,691 
Churn, A. J. HOPKINS............ cece eee ewes eee eeeee 560,996 


Circuit closer or alarm, thermometric, R. Pearson 560,921 


Clamp. See Weather board clamp. 

Clasp, G. n AGAMS........... cece cee eee eevccccccccces 660,670 
Cleaner. See Dish cleaner. 

Clip. See Cable clip. 

Clipper, bair, J. P. Lavigne. ceeee 561,058 
Clock, repeating, C. Prabl .. 560,926 
Cloth pressing machine. G. W. Lass 560,733 
Clothes pounder, W. P. Gresulaw:: . 560,985 
Clutch, friction, G. N, Hin -» 660,714 


ck Operator for scence: cylinder. “L. ‘D- 
Mc/Dona 


560,844 
560,737 
Soaneutens rod, re aM - 560,837 
ker, rotary, C. +. 560,808 
Copyist’s line hadicaieee 560,989 
Corkscrew, .-M 561,016 
Corn busking 1 machine 560,868 
Corset, F. M. Hun - 560.720 
Cot. foiai ing, A. 7 Y mng 560,960 
Cotton elevator and gin feeder, 8. D. Murr: 560.914 
Cou) iin Bee Car coupling. Pipe coupling. 
coupling. 
Crane, ‘overbead traveling. W..H. Morgan. 560,736. 560,738 
Crank n boxioonnect! on ie H. Robinson......... 560,650 
a 
. 560,677 
Cup. e tooth, EB up. 
Current generator, alternating, W.8. Moody...... 560,735 
Cutter. See Vegetable cutter. 
Cyanogen compounds from gas hanore, recover- 
ing, H. BOWEL................-scececes eeeescceceeee 560. 
Cycle al, Morton & Marshal) - 560, 
Dental matrix, J. P. Flaberty.. - 560, 
Deverxent ‘and starch polishing mpound 
Shepfer........ 560.7. 
Dice tor a. Wal « 560,874 


te’ 
Directory, building, Ww 
Dish cleaner, E. Atkinson... a 
Disinfecting ‘apparatus, J.C. Thresh........ .....+ 951 
Disinfecting liquids, automatic vGistribution of, 

W. Pearson............seceseee Prereeereeere rer ery) 560,922 
Displa: figure, E. Lege Wisi coscan 907 
Door check, pneumatic, R. Wright...... 
Door fastener, G. A. Manchester 


Door handle, A. F. Dustin.. ae 560,197 
Dough dividing machine, H H 560,718 
Dough dropping machine E. at Ammold + 960,885 
Draught equalizer, J 561,076 


Drawers, adjustab 
Dress shield, B. F. Sutt 


OD ..esaccseces 
r. See Ore d drier. 


saeccccccccccscccccsccscee cesses FON,IT5 


D 

Drill” attachment, F. W. Williams...... 

Drinking cup, invalid’s, McDonough #s 

Dye, blackiab’ blue azo, M. Hoffmann... 

Dye, blue, B. Heymann.............--... 

Educational ie, WB. Bott s. re 

Electric brake, 

Electric cut out, J. C. Re eyaoi aise eandeeei eee 

Electric distribution system, .: O. Keilholtz. 

Electric motors, etc., automatic device for remov- 
ing resistance in starting. G. H. W hittingham 


steceeceeece 


(reissue).... 11,545 
Electrical distri iB BY syst . 560,772 
Electrical machine, static, C. 560,852 
Electrolytical apparatus, W. 8. Rawson.. ‘ 560,931 
Electromagnetic motor, F. M. Schmidt... ........ 560,652 
Electrotberapeutic apparatus for treating deaf- 

neSs, S. J. Collier............0ccese. aeeceeeeeeeee « 561,046 
Blevator: See Cotton elevator. Hydraulic ele- 

ator. 
Blevator safety device, H. W. Rappleye 860.645 
End gate, wagon, H. C. Fackler -» 560,983 
Engine. See Blowing engine. "Gas ) 
tary engine, 
Rrgine. F. Gomstock......0...secseeeeeee +. 560,892 
Pngine crank disk, steam. #. J. Armstrong. . .... 561,071 

ibitor, rotary, T. 8. Grisell ~~ 560,789 
Faucet, B. Pearson «- 560,749 
Feed water beater —_ urifier, J. C. Sotter.. 561,082 
Feed water urifier, M . Cabell. + 560.685 
Fence machine, W. W. & W. Bieler.. « 561,042 
Fence machine, slat rae wire, D. Mili + 560,734 
Fence machine, wire. F. A. Williams... + 560,666 


Fender. See Car fen 
Bert jiger distributer tor tobacco planting, J. F. 


eS 
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reel, E. 
Flour dressing reel, C. 
8] 


Flue cleaner, E. A. Balz.. 560,830 
aa compound and pre 560884 
Frog, replacing: te H. & Snow.. - 560,944 
Furnace, H. ve -- 560,978 
Furnace, G. BE. enbart: «» 560,726 
Furnace, J. W.F.Sole............. - 560,657 
Fuse, automatic, H. ¢. Reagan, Jr. - 560,819 
Gage, R. Conway.............. 560,781 
Game apparatus, J. Quwake - 561,062 
Game trap, J. B. G. Donato.. - 560.846 
Garment supporter, (3. B. Ni - 560,744 
Garment supporter, J. H. Pilkingto: 560,642 
Gas and electric light fixture, combined, L. 8tier- 
fnger (TeiS8UC)............ccceceeseeeee ees 11,544 
Gas engine, 1. I. Parker . 560, 
Gas heoue Tat Tators, valve locking’ mechanism for, E. a 
s-DIGKCTSON: facies Sslok sieves iéacsocevecsasscves 784 
a8, manufacvare of illuminating, C. D. Hauk.... 560.990 


JUNE 6, 1806.| 


Scientific American. 


Gas wells, purifying attachment for, F. A. W. 


Generator, W. J. Ranton.. 
Gill bar support. D. A. Dugan 
Glass, met od of and apparatus 

ing wire and sheet, W. E. Smith 
Glass mould dipping and opening apparatus, 


Coleman, Jr. & Runyon 
Glass polish Ing n machine, E. J. Hotman. via 
Glass press, C. Kuhlewind.. 056 
Gold, obtaining, H. ue Hunicke 560,997 
Governor, steam engine, We Grin tes... - 560,709 
Grain binder. J. Macpbal mi 561,010 


Grate, J. Wal 
Grinding and 


Grinding antifriction balls, mechanism for 

Simonds ........ 
Gripper, F. J. Gorri 
Gun. machine, T. R. 
Hammer, PD. M. Borne: 
Harness hanger, P. Provost. 
Hat brim pouacing mach ine, @. EB. Brush. 
Hat, umbrella and mut holder _ Collins. 


‘Vy Stout: °° 560,763 
Water heater. 


Heater. 
Heating attachment, I). P. Myers 
Heel burnishing tool, boot or shoe, Z. Beaudry .. 
Heel trimming and randing machine, A. 8S. Vose. 560.825 
Hides from carcasses, means for effecting re- 
moval of, W. J. McCausland.. -- 561,021 
Hinge setting tool. G. D. Sweeny... 
Hook. See Whiffletree hook. 
Horse detacher, F. C. Grothjan.. 
Hydraulic elevator, T. Ww. taton.. 
Tuupact tool burner, G. H. Sherman.. 
act tool, T. H. Phillips..............cc0 561,030 
ndenting surfaces, machine for, P. A. Coupal..... 560,976 
Indicaton See Copyist’s line indicator. Speed 
indicator. 
Insect remover and destroyer, W. Reeder.. 
Jar bolder, F. E. Russell, Jr........ 
Joist hanger, J. C. Summerer 
Journal bearing, self oiling, F. 
Kettle tilter, F. D. Metcalf............... 
Koeader and mixer, 1. Henderson 
Knitting machine cam ring, L. N. ND. Wi 
Knitting machine, circular, A. J. Gulich.. 
so Williamen needle bar or cylinder. 
° 1 
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F. H. Perry.. 
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Williams 
Knitting machine, rib. L. N. D. vv ilttams: 
Label for rolls of ribbon. F.. Coster.. 
Lakes, producing, B. Broemme.... 
Lamp, alcohol blowpipe. R. 8. Peabody. 
Lamp. bicycle, E. L. Williams............ 
Lamp burner, incandescent, A. Ricks. 
Lamp. electric arc, T. E. Adams.... . 
Lamp. electric arc, Haines & Fernald. 
Lamp socket, incandescent, H. C. Wir' 
Lap robe. C. Zimmerman 
Lasting boots or pehoe toes, mach 

le este! 
Lasting 
Latch, oh H. Ayers. 
Lavatory, R. Parrish. 
Lavatory appliance, R. Parrish 
Leather, tawing, S. Chadwick.......... 
Leather working machine, J. Cryderman. 
Leggin, J. R. Barroll 
Lid support, C. N. Cogate. . 
Lightning arrester, W. -, Couper. 
Locker, garment, J. P 
Locomotive, SOEAMInR ions J. Y. McConnell.. 
Locomotive, electric, J.C. Henry ieConnell..; 1 
Locomotives, system of supplying water to, A. L. 

ic 
Loom shuttle, sel ttin 
Loom shuttle worker, ¢. x PF reathcote. 
Loom temple, W. B. Fittz.............. 
Loom thread parter. J. H. Northrop.. 
Lubricator, J. J. Kennedy 
Match cards, machine for forming, Cc 


Match Iguiter, 1.0, Gausen... 
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Meat holder, C. P. Loughridge 008 
Meter. See Water meter. 

Milk can, condensed, A. A. Smith.............0..6 600,943 
Mill. See Bark mill. Stamp miil. Windmiii: 

Mining machine, E. 8. & W. A. McKinlay... 

Moletrap, Lehmer & Thomas ... ........ 560,808 
Motor. See Air motor. Electromagnetic 

Mucilage receptacle or can, W. E. 


Lawrence 

Music box. P. T. A. Rodeck. ne a 
Musical instrument, C. L. We 
Musical instrument, composite. W. Langenfeld... 561,004 
Musical sounds by electricity, apparatus for Pre 

ducing, G. Breed 
Musk, artificial, A. Baur.. 
Muzzle, auimal, J. F. Hayles, . 
ktié, G. Carlson 
Nozzle, R. Wise..... 
Nozzle, watering cart. Stahl & aun: 
Nut blank machine, G. B. Lamb 
Oar, T. Dunlap 
Offset webs, 

gate. 
QOil’burner, A. 
Oil’carrying cont jectile, 


Oil saving attachment, G. N. Gro’ 986 
Ore drier, J.P. Wetherill........ },876 
Ore drying apparatus. W. A. Koneman.. ).855 
Ore scouring apparatus, W. A. Koneman. « 560,856 


Pencil and pennolder. attachmeut, lead, L. D. 
Van Valkenburg...............cceeccnsenesreceree 
Photographic Hash light apparatus, C. & F. H. 
Clifford 
Photographic paper, self toning sensitive, Scho- 
enfelder & Keble........ 
Piano, W. A. Beln 
Piano action. uprigbi C. A. A bis: 
Piano, sectiona }, Smith. 
Picker. See Slate picker. 
Picture frame, E. 
Pince nez, J. Cottet. 


tee c cece ces ee eee e JUU, JOD, 


560,815 

560,847 

3 560,918 

Planter, check row corn, J. W. Lindquist. 560,908 

Planter, hand potato, J. Colgrove.. ais 560,840 
Plow caster attachment. G@. W. Waters. ais po 
Preserving vessels, screw cap for, Lee & Hazard.. , 


Pressing apparatus,h ydraulic, J. Robertsun.560,: 934, 
Printer’s galley, E. L. Holmes...... ...........sc008 
Printiog machine, multicolor, H. A. W Wood.. 

Printing Pp press registering mechanism, H. A.W. 


see 
BASSE 


560,881 
Pump attachment, M: A. Hage 560,791 
Rail Joint. G. D. ane Jr. 560.971 
Railway, conduit electric, Ww. 560,807 
Railway current collector. electric, A. 560,841 
Railway eurrent collector, electric, Conpatt & 
Detrick. «oe 560,894 
Railway, elestric, H. Brandenbursg..... 560,678 


Railway. electric, Johnson & Lundell. 


BS 
S 


Railway, electric. W. H. Jordan. .......... 903, 
Railway, elevated electric, J. H. McGurty. 560.917 
Railway rail brace, H. Elliot, Jr. ............ 560,982 
Railway rail splice Joint Ww. B. Doddridze . 560, 


3S 
;BS 


Gailway rail, street, C. E. Emery.......... 
Railway stock guard, Temple ‘“s Spencer... 
Railway switch, W. H. Elliot Pie 
Railway switch "and means for operati 
Newell........... 
Railway system, el 


Z 


£8 
Be Be. 


Railway tracks, laying, . D. Cafii a, J Tr. 

Rake. See Ha: rake: 

Rake, J. Dain, Jr........ 1.2... .. eee - 560,692 

Rand guard and ‘nite, A. 8. Vose. . $61,034 
Elliott 560,787 


Reamer, R. H. 
Reel. See Carpenter's reel. Fishing reel 
Register. See Cash register. 
Road roller, reversible, M. @. Bunnell.. 
Rock drill, R. D. O. Johnson 5 
Roller. See Road a 


Rounding or trimming casei 
Saddle, C. EB. Dyer.. 
Sand box, D. Moyer 
Sash balancing device, 
Sash fastener, Phelps & Daw.. 4 
Saw collars, saws, etc., machine for grinding, F. 


Challoner 688 
Screw, jack, Kiet & Kindlen, - 560,933 
Seal lock, Hi. B, Weigle................- vee 560,954 
Seam rubbi tool, rotary, . F. Maxwell.......... 661,017 
Separator. See Cent rifugal separator. 

Separator and amalgamator, combined, L. 8, 

Pierce. 560,750 


Sewing machine, 8. Borton 
Sewing machine shuttle driving mechanism, Fow- 

ler & Warren . 
Sewing macnine tension, J. F. Hardy. 
Sewing machine tension device, W. A. 
Sewing machine welt guiding mechanism. Fowler 

& Warren 
Shade for chimneys, canopy, J. D. Warren. 
Shaft hanger, W. M. By: 


acre cccccccccccccecccce 


Shaft support, yehicle, E- 


L. Buckingham.......... 967 : 
Shelf bracket, T. M. & R. J. Anderson.............. Seon | Woavertis ements. 
Shingle sawing machines, d log guiding and opera- | 
Shi tin mechanis: for, B. Chal Honer: as aly: pena ns 
ips m8. & us for cleaning, P. Y 3. 
Shee, turned, H. ia Holbrook... .. 2 ve 60:7 ORDINARY: RATES 
Shoestring fastener, B.. . J. J. Lunt. - a0 oee | Inside Page. ench insertion - - 75 cents a line 
oveling boar ) i rei once 
semis device, raed tnagel.; HN san | Back Page. — insertion oaks a line 
ign Ing apparatus, er. f &@ For some ses Of Advertisements, Special and 
Slat o picker. ti J. D. Missroon.. $60,858 Higher rates are required. y 
Siting gate, J. J.0- Mags pei The above are charges per agate line—avdout eight 
Slug or nail strip. H. H Buffun.. 560.968 Words per line. ‘I'his notice shows the width of the nue, 
Sole leveling machine, A. K. Washburn. 361.035 2nd is sevin agate type. “neravings may head adver- 
Speed ch: g banis " Woodrut & McCabe. 560958 tisements av the same rate per agate line, by measure- 
Spood ingicnton rs. Haine abe. Froen Went, as the letter press. Advertisements must be 
Spee measure’, A.B Hols Bess received at Puolication Office as earlv as Thursday 
Spring. See Watch case spring. ue torning Uo appear in the ioliowiug week’s issue. 
Peer mill, U. Lavoie.. 560,805 
el 


and banging show card, combination, W.A. | 
560,899 


Starch, apparatus for preparing g: 

turing, J. & G. Firmenich.. 
Stereotype matrices, setting, H. 
tone Planing machine attach ment, C. A. Tho 


OOD or PIETAL WORKERS 


without steam bower can save 
time and money by using our 


vainy 


rool ia SBA oF FootandHand Power Machinery 
Stove, combined steam and hot water, J. B. | SEND FOR CATALOGUES— 
Dames ois ecessccas cs Uacdsaeeeseess + 560,693 A—Wood-working Machinery. 
Stovepipe thigible and fa ined; 3 SP cate aban hale 
ovepipe thimble an es r, combined, J. 
"J, 8. Burch... sa ea are oat Ne ,969 SENECA FALLS MFG. COMPANY, 
Strap fastening ‘and tigh tening device, Davis & ey | 695 Water St., Seneca Falls, N. Y. 
500.768 AMERICAN PATENTS.—AN INTER- 
661,024 | eating and valuable table showing the number of patents 
granted for the various subjects upon which petitions 
814 | have been filed from the beginning down to December 
Switch'box, controliable, J 168 | 81, 1894. Contained in SCIENTIFIC AMERICAN SUP- 
(059 | PLEMENT, No. 100%. Price 10 cents. To be bad ut 


Syringe, bypodermic, Mitchell & Gilles fi 
‘able. See Biliiard tab table. . 
Tank. See ae tank. 
tone 


this office and from all newadeulers 


SHAPERS,PLANERS.DRILLS, 
TOOLS 


=) 
LaTHE S. AND SUPPLIES. CATALOGUE FREE 


SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI.O. 


LATHES 


For Electrical_and 
fam Experimental Work. 


For Gunsmiths and 
Tool Makers. 


For General Machine 
Shop Work. For Bicycle Repairing. 


3” Send for Catalogue and Prices. 3 
W.F.& JOHN BARNES CO., 1999 Ruby St.,Rockford, III. 


FINEST AND FASTEST 


a RIVETT LATHE 


, 5 Faneuil Watch Tool Co. 
++ $00,802 | Boston, Mass., U.S.A. 


655 
i - SSL OT With the new attachment, the Rivett Automatic Chuck 
Closer, from 100s to 300% more work can be done. 
» Rae ie | NE 


W TOOLS... NEW CATALOGUE, 1896 


Toy, A. L. Bernar ia 
Toy, R. wuckenback.. 
Toy, detonating, F. A. Fre 
Toy furniture, J. H. Wilton. 
Trace holder, R. H. ” Ewing.. 3 
Trap. SeeGametrap. Mole trap. 

Trap ai and.grappling device, comp ned, A. B. Clay 


Truck, freight car, B. “Clif, 
Truck; mining machine, H. 
Tug, harness, A. J. Krantz, 
Tug, shaft, A. D. Goetz.. .. . 
Type pre machine, G. L. ‘Brow: 
Pre’ aring 1 machine, V. J. a Rey. 
Heston.. 

Valve: electric, C. L. Fortier. 
Valve for pneumatic tools, throttle, J. Keller.. 
Valve, governor, J. W. Sm’ 
Valve, slide, J. Rodgers 
Valve, steam engine, MR. C. Knapp. 
Vamp marking machine, J. F. ers... 
Vegetable cutter and erater ‘A. J. Hofmann. 


Vehicle folding step, J. M. & A, T. Prator.. ores 5,75 | 
Veh' . wai 
- shicle spring wheel, ee iddbards tees ae comme VADNENT thers 


HARDENED EDGE $ 


asboran abpltanoe Par SG \eee 3 
Watch bow fastener, ” x. no SOLID STEEL SQUARES ¢ 
ee Mink... 4 \ Warranted accurate. Not graduated. 4 
‘atch stem fastener, E. Flotron, 898 3 : 1 vlao i é jpen a 00. 3 inch, $2.50. 3 
' Also 4}, 1 h sizes. 

' = +i «@ Catalogue “Of . Fine Tools free. ° 

Water howe? W iS 1S CAE STARRETT £2, Athol, MAPS 3 
Weather board slap Cre IDINLIT sets | @® 00 000000600000006000000009 


Wheel. Bicycle s ket wheel. 
spring per eau Wind wheel. 

Wheel, S. Carnes.. 

Wheel, C. B. Tomlinson... 

Wheel rim, Ke os & Cowdres 

Wheels, manufacturi 
disk and spoke cn 

Whiffietree hook, Lh. 


The Curtis Patent 
‘Damper Regulator 


is the cheapest and most reliable. ‘The only 
regulator guaranteed to change direction on a 
variation of of pound steam pressure, It 
will control any damper. 


€@” Send for circular 8. N. 


D’ESTE & SEELEY CO. 
29 to 33 HAVERHILL STREET, BOSTON 


Automatic Wire Forming Bachinery 


Designed to straighten 
and cut wire from the 
call and force it around 

“ former ” to any de- 
sired shape. 


Send for Circular W. B. 


THE E. 3. MANVILLE 
MACHINE CO. = 
P. 0. Box 64, Waterbury, Conn. 


Little Giant Drilling Machine 


WITH STRAIGHT TABLE. 
Burnished also with swinging table 


Arranged for both Hand and Power. 
Drills from 3 to 134 inch hole. 

Drills to center of 14 inch circle. 

Table is rfectly squar uare with spindle 
and has adjustment ot 16 inches. 

Feed has Ay run of 4 inches. 


Ga” Send for fully lustrated Catalogue, 
WELLS BROS. & CO., 
P. O. Box B, Greenfield, Mass. 


“My Well and what came out of it.’’ 
A story by the novelist Frank R. Stockton. 


‘sYour Well and what will come out of it.’’ 
By the 


Pohlé Air Lift Pump 


Bulletins to tell you will be sent on application. 


The Ingersoll- Sergeant Drill Co. 


Hayemeyer Building, 26 Cortlandt Street, New York. 


Wire stretcher, C. C. Shepard 
Wire stretcher, W. T. Willie. 
Wire stretcher and splicer, J 
Wrench, F. L. Sanders.. 


TRADE MARKS. 


Beef and chocolate. conrpound of, La Societe 
Anonyme “La Tilia’”.. - 28,312 to 28,316 
Beef and coma. compound of— “La Societe Anon y- 
me * La Tilia, 28,317 


Bicycles and parts ‘thereof, Hamilton Tabe Com- 
pan 
Bi 


raw meat powder La Boelete ning ster bs La 
a ee 
Leads, A. Rich & Compan’ te evidisledis siawes 

Medieatea toilet powder. 8. Daisimer & Sons... 
out ti granular effervescent, Koehler & Hin- 


+ 28,310 


« 28,305 


ic 
monary wena G.'F. Heublein & Brother. 28,306 
or 
. bags, jor other articles of 
their compounds, or 
eumatic Tire Com- 
Giada Gouger biawanencig Craneae aS 
arin; m2 - 
Vegetables’ and fruits, certain Spamed, Fi . 


ASS, 
DR 


FIAMIMET, ..........cceccssccecceceeccncsesesscsoees 28,308 'y 
ae S « SORORITY 
DESIGNS. ESTIMATES furnished for COMPLETE re lly fannie 
Badge, J. M. Banker 548 manufacture MINING MACHINERY ¢ description 
Badge. L. A. Brown... :! 36'saa | Sates Iron Works, Dept. C. 650 Elston Av.Chicago, Ill 
Gasbldun, tase: W Ws : 39 |THE ORNAMENTAL IRON INDUS 
Bec | jnstrument eee : Poe | try.—Description of the method of manufacturing 


wrought iron into ornamental and artistic forma, With 
Qillustrations. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 10:20. P ice 10 cents. To be had 


Sled, W. E. Herbst... 
Stove, cooking, E. Ambrose. 
Wea font of printing, C. E. ever. - 

hiffietree hook, Hayden & Wurst . 


WE SELL DIRECT TO 
PURCHASER. 


Buy of us and save 
ent’s commission. 
horse motor or_ 100 
ht dynamo. List 
nw ce, $450. Priceto you, 
225. Long time, easy 
payments. Other sizes. 
Tite us State what = 
you want. 
Hobart Electric Mfg.Co. 
Troy, Ohio. 
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FEDERAL. BENCH PUNCH 


10'' bigh, 10’ long, with lever 24” 
long, and weighs 64 pounds. Punch- 
es a hole 5-16" through % inch iron 
plate 21¢'' from edge. Neat, strong, 
and durable. Price with dies for 
one size hole, $15; extra dies for 
round bole, per set 8. ladogae “at 

stamp for cai € 0, 
machinists’ tools. 


CHANDLER & FARQUHAR, 
38 Federal St., Boston, Mass. 


ICE-HOUSKE AND COLD ROONM.—BY 
R G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 5%). Price 10 cents. To ve had at this 
office and from al] newsdealers 
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Drop ForgingPlants 


for BICYCLE work. 


Will quote on complete Plants, Dies, and 
Tools. (@~ Send for catalogue D. F. 


The Billings & Spencer Co. 


HARTFORD Conn. U.S. A. 
TRANSITS AND LEVELING INSTRUMENTS. 


PLUMBERS’ IRON LEVEL: With vouble 


Plumb. 
| ate ° Siti Special 
rT) @ ) am | 9 


all Piping. Price $2.25. Size 12 inch. For book on the level 


-C. F RICHARDSON & SON, 
P. 0. Box 977, ATHOL, MASS., U.3.A. 


PRIESTMAN SAFETY OIL ENGINE 


“ Phenomenally low in cost of operation.”—Franklin Inst. 


" SUSTEAIT Kerosene, NOT Gasoline 


OR 
ENGINEER 
Economica) Simple, Bate, Au- 
tomatic. For Electric Light- 
ing, Pumping, Milling, etc. 


PRIESTMAN & COMPANY. Inc 
Room 530, PHILADELPHIA BOURSE 


SINTZ GAS ENGINE CO. 


GRAND mare MICH, 


Manufacturers of the Sintz Sta. 
tionary and Marine Gasand 
Gasoline Engines. Especially 
ailapted for Boats and Eiecric 
Lighting. Runs with manufac- 
tured or natural gas— Boats and 
launches. Prices witnin the reach 


ofall. §~ Send for Catalogue. 
Me::tion “hae paper 
This beats av inal Steam. or Horse 
We offer the 


WEBSTER “Bg actual horse power 


GAS ENGINE 


for $150, less 10% discount for ca 
Built on tuterchangeable plan.” Bullt 
of best material Made in lots of 100, 
therefore we an make the rice. Box- 
Dment, weight ds. 
Made fore nas Or Gasoline, Pee 
V rite for Special Catal . 
WEBSTER MFG. € ri id 
1074 West 15th Street, CHICAGO 


ENGINE STATIONARY 
jyand MARINE. 
The “ Wolverine ” is the only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
gine for its power. Requires no 
licensed engineer. Abso- 

Se lutely safe. Manufact’d by 


WOLVERINE MOTOR WORKS, 


2% Huron Street, 
GRAND RAPIDS, MICH. 


OLDS SAFETY 
VAPOR ENGINES 


FREE from cams, 

gears, rockarms and 

com plications. 
Greatest sim plici- 

ty, efficiency, and 

durabil lity. Ge Get cat. 

alogue by sending 

2-cent stamps. 

P. F. OLDS & SON, = 

The Gasoline Engine Builders, Box 418, LANSING, MICH. 


au 


J 


eg DO YOUR OWN |Sws.rortingtate 
a iy 2 ee eee tee 


Printed rules. 
for catalogue, 


PRINTING 


$5. PRESS for 
cards, circulars, &¢ 
Press for printin, 
a small paper, 3, 


Wels 
rite 7 
presses, type, cards, 
ete. to factory. z 
RELSHY & CO. 
Meriden Conn. 


MANFG. SPECIALTIES 


Dies, Tools, Models and Special Machinery. Milling and 
Press Work. Electro plating of all kinds. Satisfactory 
work guaranteed. THE PARK MANFG. CO., 
920 Elm Street, NEW HAVEN, CONN. 


at this office and from all newsdealers. 
PUMP 


VANDUZEN Ser" 


JET 
THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 
in Order, never Clogs nor 
Every-Pump Gua: teed. 


A printed copv of the Ce ace and drawing of 
any patent in the foregoing ist, or any patent in print 
issued since 1863, will furnished from this office for 
25 cents. In ordering lease state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway New York. 


Canadian patents may now be obtained by tne in- 
ventors for anyof the inventions named in the fure- 
going list, provided they aresimple, at a cost of $40 each. 

f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 


10 SIZE 
200 to 12000 Galions per Hour. 


Cost $7 to STH each. Address 


THE E. W. VANDUZEN CO., 


102 to 108 E, Second St., Cincinnati, 0, 
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GENERAL MACHINERY ror gv 
MINING, TUNNELING 
QUARRY GRALROAD ome 
RAND DRILL Co too8roawayNiwy 


Srienti€ic 
McKINLEY’S S KNIFE! 


knife that can be made. Blad 
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Electricity 


Mechanics; Mechani- 
cal and Architectura] 
Drawing; Plumbing; 
Architecture; Mining: 
Civil Engineering in 
all Branches; Steam 
Engineering (Stat'y., 
Loco. and Marine). 
The International 
Correspondence Schools 


, To Electrical 
; ---. Workers, 


Machinists, Miners, 
Plumbers, Civil Engi- 
neers, Draughtsmen, 
Carpenters, Steam En- 
gineers,Steam Fitters. 
References. Free Ap- 
mE Borate. Send for Cir- 


et: les are highest 


Saas tlh 4° 942, pertsttan; Pa. 


If ink and paper could show up steel pe: 
would be unhappy until he owned the knife shown in this cut. It is the best 
grade of razor steel, hand q forged, 


enough for anything, fine enough for a quill pen, weighs two ounces, 3 blad 


inevicam. 


arl as they are, every reader 


file tested, warranted, ae 
rice with ebony handle, $1. 
ivory, $1.50; choicest pearl, 
it paid all over the 
world. We have 400 patterns 
Our trade is with consumers 


MAHER & GROSH, 


40 A STREET, 
TOLEDO, OHIO. 


If you want the best Luthe and Drill oes 

WELL DRILLING MACHINERY 

iN MANUFAC TURED BY 

\ WILLIAMS BROTHERS. 

\ ITHACA, N.Y. 

MOUNTED OR ON SILLS, FOR 
DEEP OR SHALLOW WELLS, WITH 


| STEAM OR HORSE POWER 
y SEND FOR CATALOGUE 
FADORESS WILLIAMS BACS.ITH. 


MANUFACTURE OF BICYCLES. ah 


very comprehensive article giving the detuils of con- 
struction of every part of these vehicles. With 15 she 
gravings. Contained in SCIENTIFIC AMERICAN 8U: 

PLEMENT. No. 908. Price 10 cents. To be had at this 
office and from all newsdealers. 


QoLe & SO 
Q® oe ies pe 
LIDGERWOOD CABLEWAYS Done’ gynerintsts.O. 


AND~ 
HOIST AND CONVEY LOADS UP TO rc BALTIMORE.MD,——— 
20 TONS. SPANS UP TO 2,000 FEET MANUFACTURERS AND DESIGNERS OF ALL KINDS OF 


160 LIDGERWOOD CABLEWAYS SOLD AND ERECTED. H EAVY MAC H ] N E RY. 


20 of these Cableways used on the 
REQUIRING FIRSTCLASSWo NG MATFATAL 


WESTCOTT’ 8. 
Strongest 


nd 

ity, Cheap and Accurate. 
Westcott Chuck BS} i Oneida, N. Y.. U.S A. 
Ask for catalogue in English, French, Spanish or German. 


IRST PRIZE AT nhenaer ahs BX POSITION, 1893. 


Chicago Main Drainage Canal. 


LIDGERWOOD MANUFACTURING CO. 
Send for Cableway Sketches. 96 Liberty St., New York 


“QUEEN” ARCHITECT LEVEL $50 
Improved Transits & Levels 


Graduated entirely on our 
large dividing engines. Spe: 
award at the World's 
Fair, All kinds of Engineer- 
ing, Surveying ane prafting 
inst ruments and Materials. 
220 p- illustrated catalogue 
mailed free only if this ad. 


POOLE-LEFFEL TURBINE 
WATER-WHEELS. (3s 


SCIENTIFIC AMERICAN SUPPLE- 
MEN'I. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT cap be had at this office for 

10 cents. Also to be had of'D newsdealers ix all parts of 

the country. 


CATALOGUES FREE TO ANY ADDRESS 


BATTERY FAN OUTFIT 


Most practicable complete outfit of 1. No.5 
motor with 10 inch fan, 2 cells No.6 motor 
battery, which will run motor 160 hours on 
one charge of solution. Complete $18. We 
make the dollar Franklin Motor, also small 
motors and apparatus for every MEDOSE: 
t Send Stamp for Cire 
Franklin Elect. & Mfg. Co., 


Minmishait; oO. 
THE EAST. RIVER GAS TUNNEL : 


Notes on the Construction of.—By W. 1. Aims,C.E. De- 
scription of the method of constructing the tunnel em- 
ployed by the East River Gas Company to permit of the 
extension of its mains into the city of New York. With 
3 illustrations. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 10:22. Price 10 cents. To be had at 
this office and from all newsdealers. 


PRENTISS Ctteke*® 


AND ALL KINDS OF 


SYNCHRONIZED CLOCKS 


RELIABLE AND PER 
G2 Send for Illustrated sir nai roe 0. 2796 
PRENTISS IMPROVED CLOCK CO. 


49 Dey St., New York City. 


is mentioned. 
QUEEN & CO., ee 


DORMAN’S | 
WULGANIZERS 


are used all over the world. 
Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. We also make 
Dry Beat Vulcanizers. Complete outfits 
from $10 to $1,000, All Stamp 3 and Stencil 
ele ttan Supplies. gure an id Steel nee 
‘or al 


No Dirt. No SMOKE. No NOoIsE. 


ang 


No LICENSE. ABSOLUTELY SAFE. 


PENNSYLVANIA [RON WORKS COMPANY, 


BUILDERS OF THE 


“GLOBE” GAS_—_—_§—-—= 


-. AND... 


GASOLINE ENGINES 


Die Sinkin; ding ofall kind sinds, * Estal Betablished Aa ee ; for Stationary and 
THE J. © Ww, jo DOR MAN co. ; SS ae ee Marine Service. 


121 E. Fayette St., Baltimore, Md., U.S.A. 


SHEAVES 


all common 
pushed BLOCKS 


Milne, Island Heights, N 


Fords Patent 
Self-Lubricating 


Launch with’ 91. H. P. “Globe” Enaine, » property of 


Address, 50th Street and Lancaster Avenue, 


I Catalogues and Prices on appltcation. 


PHILADELPHIA, U. S. A. 


Increases .the life 
threefold, the cost 
but 10 per cent. 

A Book on Tae 


Chain 


Blocks Free, 
Boston & yeaa 


oc 
143 Commercial 8t.. 
Boston, Mass. 
&@” Order Star Brand. 


ACETYLENE APPARATUS.—ACETY- 
lene number of the SCIENTIFIC AMERICAN SUPPLE- 
MENT, describing, with full illustrations, the most 
recent, simple, or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
‘The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Containe jp 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1 
Pricel0cents. To be had at office. 


Green River Patent Spiral Fluted Reamers. 


Roughing and Finishing Taper Reamers. 
Send for Catalogue. 
Wiley & Russell Mfg. Oo., Greenfield, Mass.. U. 8 A. 


2 Send for late Catalogue “'C.” 


Family Ice Machine 


If you own 
a good 
HORSE 
AND 
CARRIAGE 
you will be 
interested 
in our 


BELL ODOMETER 


It will tell you honestly how many miles all, drive, 


may De timed very accurately. 
by mail, $5.00. In ordering send height of rear wheel. 


GP” Write for Descriptive Circular. 


- Davis, Stebbens & Co., 33 Sudbury St., Boston, Mass. 
The Practical Trousers [| —"—___-" : : 


Hanger and Press 


keeps trousers “ Smooth 
as if lroned.”” Money re- 
funded if not satisfactory. 
Illustrated booklet with 
testimonials and fac- 
simile letters of dupli- 
cate Ong ere, free on re- 
quest. For $5.00 we send, 
express paid, a set of é 
hangers and 3 closet rods, 
which used in conjunc- 
tion enable the convenient 


mooth 
) aslit : 
j [roned” 


Elbridge 


Electrical Mfg. Co. 
Elbridge, N. Y. 


Our 8 Light Dynamo. 


=> patio SPEED INDICATOR 


lied to sbatt revolving either 
Accurate and re- 
Has split cap for 
= pointed centers. Tools, 
= metals, manufacturers sup- 
plies. Geo. W. Church. 109 Fulton St., N. Y. 


Automatic lawn Mower Sharpener 


You push the lawn 
mower wedo the rest. 
t will automatically 
gate your lawn mower 
perfectly true oe 
sharp in less than 
minute. Adjustable to to | | 
any shape or diameter 


The GRAMOPHONE 
Price $12.00 


of lawn Mower. 


‘Send. 
fzhes: PB 
$1.20, $1.30, $1.40, $1.50. 
THE AUTOMATIC LAWN MOWER SHARPENER CO. 

71-73 STATE ST., DETROIT, MICH. 


Ice, etc., ina few minutes, $10 and u 
to prepare one’s self soda water, $4. 


EF Sena for Circular. 


BELTING of Various Styles, ELEVATORS, CONVEYORS, 


COAL MINING and HANDLING MACHINERY. 
The JEFFREY MANUFACTURING CO., COLUMBUS, O. 


Branches: CH1caGO—NEW YORK. 


. Filters, $1.25 and up. Cookers, $1. Selteateurs 
and up. L. DERMIGNY, 126 W. 25t! N.Y. 


Buy TeLerHones_» 


That Are Good—Not ‘‘Cheap Things.” 
The difference in cost is little. We guar- 
antee our apparatus and guarantee our cus- 
tomers against loss by patent suits. Our guar- 
antee and instruments are both good. 
Western Telephone Construction Co. 
20 So. Clinton Street, CHICAGO 


Largest Maras acturcss of 
Telephones tn the United States 


TELEPHONES 


for Long or Short Distance Use. Also 
Interior or Warehouse Telephones. Sent 
on trial to responsible Parties. Sold thou- 
sands during the last two years, every 
one a success. 


t Send for Circular and Testhmorntab. 


Julius Andrae & Sons Co. 
MILWAUKEE, WIS. 


b9 TUBULAR 


DRIVING LAMP. 


IT is the only perfect one. 

Hos will not blow or jar out. 

PT Glife'an eng white light. 
like an engine head- 


ht. 
IT throws th the li e lent & straight 


IT burns kerosene, 
Sena for book (free). 


R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special discount. 
ESTABLISHED Hpac acount 


Talking Machine 


Repruduces Songs, Speeches, 
Instrumental Music. 1% % 


Records Indestructible. 
Only 50 cents each vt 


BERLINER GRAMOPHONE CO., 


Sole Manufacturers and Licensers, 1026-1028 Filbert St., Philadelphia, Pa, 361 BROADWAY. 
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THE BICYCLE: ITS INFLUENCE IN 
Health and Disease.—By GM. Hammond. M.D. A val- 
uable and interesting paper in which the eubject is ex- 
batstively treated from the following stand ints: 1 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in SCIENTIFIC 
AMERICAN SU PPLEMENT, No. 100'2. ice 

To be had at this office and from all n ewsdealers. 


THE QW Cycire Sappe 


for Ladies’ use. Broad and comfortable, and guaran- 
teed to hold its shape. Most sensible and serviceable 
Saddle in the market. Twenty years’ experience in 
working leather enables us to make good this claim. 
ALL STYLES _ GENTLEMEN’S SADDLES 
also, Ask for the GRWRY Ir Ade dgpec will not sup- 
af ‘ou, we will send, pre 4, oF receipt of price: 
aa tee", $4.00; Gentlemen's, $3.50. Furnished with 
seat 


THE DUGUID SADDLERY CO., Syracuse, N. Y. 


HAND MADE 
BICYCLES 


The Whitman Saddle Co., with their 
25 years’ reputation for honest saddies 
and equestrian goods-—with their 
world-wide fame for standard hand- 
made output, with their mottd . 

~ Whitman Means Excellence” 
are now producing . . ...-e«e- 


HAND MADE BICYCLES 
Perfect Bearings, Superior Beauty, 


Exceptional Dur: ability, Excelling n 
every feature of Honest Construction 


The WHITMAN - $100 
The PATRIOT - = $85 


Whitman Excellence in Every Part . 
Backed by Whitman Guarantee . 
Catalogue on Applicat 

Write for agency in your town, if 
our wheels are not on sale there. 


wwhitman WHITMAN SADDLE CO. 
Excellence 118 Chambers St., N. Y. 


WHITMAN 
a al 
MEANS 
eae 
EXCELLENCE 
ELIE! 


Che Dodge Dic yrle. 


ASTRICTLY es GRADE ee 


SUPERIOR MECHANISM 
By iP 


FIRST CLASS WORKMANSHIP 
ZI ZN. 


THE DODGE CYCLE COS 
SO.WEST ST. SYRACUSE N.Y. Breer 


MANUFACTURERS. 


The Name “HUNTER”... 


never was put on anything that wasn’t first-class. 
That name. has stood for simple, plain, unvar- 
nished integrity, and hence it is put on the... 


»» HUNTER CYCLES 


G2” Send for Catalogue. 
HUNTER ARMS CO.. Futon, N. Y. 


Howard Chainless Bicycle. 


The first manin any town who buys one will be 

@llowed an agerit’s discount and offered an agen- 

Hwee he gets commissions that wo per foe 
heel, or a RD ny reduce the cost. 

171 8ummer Av,, Newark, Ne 


BICYCLE LANTERN 


gems. Nickel silver or 
}. Bold plate. By mail, 
25 cents in stamps. 
Per dozen, $2.00. 

ta” Jewelry Cat. Free. 


THE FADING OF PIGMENTS.—A PA- 


per by Capt. W. DeW. Abney, discussing the action of 
the various rays of the spectrum upon colors. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 1016. 
Price 10 cents. To be had at this office and from all 
pewsdeulers. 


The WINSHIP Platfory 5 Sprinkling 


The most comp! rl 8 rinkling 
on ever built. 
ry "3 ie Accommodation 
Gear Street Sprinkler, 
- to fit any lumber 


gon Winship 
fe. Co., Racine, Wis 


Subscribe forthe 
Scientific American 
Supplement. 


$5.00 per Annum. 


Better subscribe, as it is not always obtainable 
on news stands. 

Nearly every issue contains the latest reports of 
discoveries and experiments by leading scientists 
in Europe and America on 


ROENTCEN PHOTOCRAPHY, 


Also the latest news in all departments of Science 

and Engineering, Abstracts and Reports ot the 

vere cientific Societies all over the world, etc. 
ress 


MUNN & COMPANY, 
NEW YORE 


JUNE 6, 1806.| 


Seientitic American. 
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BOOKS ON ELECTRICITY AND MAGNETISM 
JUST READY. 

A Catalogue of Books on Electricity, 
Electrical Hngineering, Electric Lighting, Blectric Rail- 
ways, Telepho me. Electro-D: eposit oe a Metal 8, Hi ec- 
trotyping, Electro-Metallurgy, an Subjec 
42 pages. Sent free to any a ane Dart ‘Of the orld 
who will furnish his address. 


HENRY CAREY BAIRD & CoO. 
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U. 8S. A 


The Inland Printer 


is unquestionably The Leading Trade Journal of the 
World in the Printing Industry. Issued promptly on 
the first of every mont Reple @ with valuable tech- 
nical information, articles cy eneral interest and ele- 
gant illustrations. Only $2.00 per year; $1.00 for six 
months: 2 cents per copy—none free. 


INLAND PRINTER CO., 212-214 Monroe St., 


Magnetism, 


Chicago 


“Find out.the cause of this effect; 
Or rather, say, the cause of this defect; 
For this effect defective comes by cause.” 
—Hamlet, Act IT. 


* *e* ee Ke OK 


The “effect defective” in all typebar machines is Alignment and 
Impression, and the cause of the one is the inevitable wear 
at tbe point where the typebars are hinged, and that of the 
other the impossibility of the operator striking the keys with 
the varying force necessary to produce uniform impression. 

* *£ * *& * * 


The No. 2 
Hammond 


THE GLASS AND POTTERY WORLD 


ore ch 0, has now a }; regular circulation than all 
nn rs in its line. Tis isthe most elegantly printed 
enti ly illustrated, widely circulated and read of ali 
journals in the line of Glass and Pottery in this country 
ence it is the most valuable as an advertising medium. 


IWS WWiwos*“*©o«« Fi Y 


lUp Hills! 


with ease on Hartford 
Tires. Their firm, 
elastic construction 
prevents loss 
of power and 
_makes rough 
places smooth. 


The Standard Single-Tubes 


On most high grade bicycles. 
Can be had on any if you in- 
sist. The pleasure and safety of 
bicycling depend on proper tires. 


The Hartford Rubber Works Co, 


NEW YORK, 
en HARTFORD, CONN. 


EX. WC.2iCiCOOO UO 


RR RRR 


Sommathing 6s New in Faatography 
pend. us a& Revolut Hote are with 


stal note, also eee 


WATER WHEELS. 
SEND FOR PAMPHLET. 

JAMES LEFFEL & OO., 
Springfield, Ohie, U. 8. A. 


TURBINE © 


Seventeenth Edition of 


Experimental Science 


HUALELEUTT AAA Noun Suan 


REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added. 


Just the thing for a holiday present for any man, 
woman, student, teacher, or anyone interested in acience. 

In the new matter contained in the last. edition will be 
found the Scientific Use of the Phonograph. the curious 
optical illusion known as the Anorehosce , Logether 
with other new and interesting Optical Illusions, the 
Optical Projection of Op ue Objects. new experiments 
in Projecticn, Irndesce 1ass, some points in Photo- 
graphy, incuding Ha: ad Cameras, Cane Cameras, etc. 
Systems of Mlecrrical: Distribution, Electrical Ore ‘Find 
e haalectrie Chi 


tflic readers. 
640 pages, 782 fine cuts, substantial and. besutifally 
nti pages, i8 in cloth, by mail. Halt morocco, $5. 


tar" send jor aces te cwrcuiar, 


MUNN & CO., Publishers, 


Office of the SCIENTIFIC AMERICAN, 
361 BRUADWAY, NEW YORK. 


is perfect inall these respects. All the char- 
acters are CAST on a shuttle and the impres- 
sion is independent of the operator’s touch, 


* * *£ *& * & 


The Hammond Typewriter Co.——___ 
401 East 62d Street, New York. 


PROPOSALS. 


EXCHANGE, 
14 Barclay St., New York, 
156 Adams St., Chicago, 
38 Court Sq., Boston. 
818 Wyandotte Street, Kansas City, Mo. 


s ip to aa President 
Island State 


ed by two sureties, 


suas eekae 

nagers reserve the right to 

Weil eaveyou from 10 to Bp aS cent. on’ pewriters | TS ee any or all Pbids 28 they may deem for the best in- 
On all makes. end for Ca s terests of the State. Plans specifications may be 


-| seen and forms of proposals obtained at the office of 


RSENS 1. G. Perry, Architect ‘ one Capitol at Albany, N. Y., 
ee 


or at the ce of 
TYPE WHEELS. MODELS € EXPERIMENTAL WORK. SMALL MACHINERY tendent, Kings Park, N. 
NOVELTIES B& ETC. NEW YORK STENCIL 100 NASSAU ST N.Y. 


Reduced Rates to Pittsburg 


Quarter of Century Old. CHEAP, srHoNG 


WAT ROOF. 


Not eer by gases. 
No Rust pA 
Out 


AT TLE: 
lasts 
A durable 2 ‘subetituee 


ylvester, General Superin- | Co 


The Prohibition National Convention will meet in 
Pittsburg May 27th to 29th. 

For this oc sion the B. & O. R.R. Co. will sell Excur- 
sion Tickets from all points on its lines for all trains of 
May Uth to 2th, inclusive, valid for return passage 
until May 30th, at one single fare for the round trip. 

Tickets will also be sold at coupon stations of all con- 
necting lines. 

The B. & O. maintains a double service of fast ex- 
press trains, with through Pullman Cars attached, be- 
tween Philadelphia, Baltimore, Washington, and Pitts- 
burg. Be sure your ticket reads via ‘ Picturesque 
B. & 0.” 


The Light Running 


FROM THE U. 8. 


He jaster on walls. Waterproof sheathing of same ma- 
ri rial, best, = cheapest in the market. ¢@~ Write for 


les, e 
amp nese FAY MANILLA ROOFING CO., 
517-519 Point Street, Camden, N. J. 


Before Buying a New Harness, send 2c. 
for illus. catalogue giving full de- 
jon_of Custom Hand-made Oak 


Experimental & Model Work 


E. V. BAILLARD, 106 Liberty Street, N. Y. 


The World’s Greatest Typewriter. 
Se ee ae 


SUPERIORITIES ESTABLISHED: 
Lightest key-touch, greatest speed. most convenient paper feed, best for both 
correspondence and manifolding, best system of scales. 


GOVERNMENT—DEPARTMENT OF THE INTERIOR, 
Washington, November 23, 1895. 


Densmore Typewriter Company. 

Gentlemen: We bave now in use in the Bureaus of this Department 
nearly eighty Densmore machines. Wehave no complaint from the users 
of them, hence we conclude they are giving entire satisfaction. 

Respectfully, 
Free: Illustrated pamphlet containing testimonials from leading concerns. 


DENSMORE TYPEWRITER CO., 


(Signed) HIRAM BUCKINGHAM, Custodian. 


316 Broadway, New York 


MESSRS, MUNN 


GO» Solicitors 
of Patents, have 


atentable by writingto 

mance ions strictly confiden- 

al. A handbook of patents and 
bow to obtain them sent 


PATENTS 


taken through Munn & Co. receive 
special notice in the Scientific Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the large 


ween eo any scientific work. 
Specimen NN Coe free. 
° YRadress 


‘New yore. 361 Broadway. 


AND _FOR SALE 


CUPETETIRILANTERNS WANTED ort cremate 
-|FOR INVENTORS 
AND PROMOTERS. 


WANTED: Some easy selling electrical or 

mechanical specialty by well equipped Ma- 

chine Works. Would manufacture under 

royalty, or buy privilege outright. 

Address ‘‘SPECIALTY,” care this paper. 
L STAMPS TOOLS. s* 


SIEE STAMPS FOR. BARKING TeRd aay 
B amRant “ SUHWAAB STAMPs 


Aut Seerett 
SEND FOR CIRCULAR. MILWAUK! 


RE Ae aLPH 


EA 
Ww 


THE IMPROVED 


PERFECTION CAKE TINS 


Loose vororns . _* Don’t nl groove 
preven ire no gr 
More than a million American house- 
keepers now use these celebraced tins 
Y exclusively. We send 2 Round Layer 
™ Tins by mail for 35 cts. Write for cat- 
| alogue showing ten styles — Round, 
Ss mare & and Oblong, and jearn ail about 
he Groove.” xclusive territory 
to agents. RICHARDSON MFG. CO., 
7 Reade St., Bath, N. Y. 


They have a tone that’s 
all theirown. ... .- 


HE NEW ars ‘or excel: 
DEPARTURE = "8 
BELLS 


over. Made in 16 
different styles 
. Sen 
to ; 


210 North Main Street, 
Bristol, Conn., U.S. 


A.W FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN- SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS’ MATERIALS. 


78 Reade Street, New York, N. Y. 
Manufactory Established 1761. 


ALCO VAPOR LAUNCH 


em Engine and Helm Controlled from Bow 
©. Latest improved and only 12 to1 Motor 

oil now ready forthe market. 18 to 40 ft. 

Launches. 2. 3, 5 ard 7 horse power. 


ineer or Pilot required. and Safety 


‘o Dangerous Naphtha or 


No licensed 
guaranteed. 
Mari ine Vapor Engine Co., Jersey cut, is Je 


NEWAYCO AUTOMATIC CIRCUIT BREAKERS 


Gnar: mntped te eperate perfectly. or no pay. 


« « « Any Voltage. 


Catalogue 
AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGA! N, 


Made for alteranting or direct current. 
Free . . 
U, 8. 


A. 


THE ONLY PORTABLE ELECTRIC PROPELLER. USE YOUR OWN BOAT 


NO SPECIAL Shift to an: 
=a other at will. No danger, no fires, explosions, or engi- = 
eering. A child can manage it. Simple “ PRESS THE 
BUTTON”. plan. Only propeller movable ir every direc- a 
tion; therefore, only one usable in shallowest or deep & 
water. Call and see it. Send stamp for illustrated circular. a 


las FRANK S. ALLEN; 136 Liberty Street, New York,-U. S. A. 


BOAT NEEDED. 


l 
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=e°HE IS DEAD, 


fo his own interest. who deals in Arms and Ammunition. a or who sheets 5 Rifle 
vA. 


IDEAL MFG. CO., Drawer A, New ikecon. ce et &. A. 
METALand WOOD 
FOOT Seen ORTIGERS, 


eee MACHIN 


INERY. 
LEABING tente= 
SS VERY. LOW Low. PRICES! 


conte iE WILKINSON ¢ con. cs 
83 Randolph Ste, Chiocage. 


“SCIENCE” 


DESCRIPTIVE CIRCULAR FREE.OPEN COURT PUB.CO. CHICAGO 


LIGHT and fine machinery a specialty. Model and ex- 
perimental work strictly cOnfidential. Drawings made 


and inventions perfected. Howe, 19 Gull St., Buffalo. 
DIES Models, Tools; Special and Genera] Machine: 

madetoorder. Prices moderate. A. GUENARD 
32 to 88 South 6th Street, BROOKLYN, N. Y. 


MACHINES. Corlin€ Engines, Hr ewers’ 


ICE and Bottlers’? Machi TER 


E VIL 
Mra. Co. 89 Clintop Strest, Milwaukee, Wis. 


gi H 
DEAFear varonaron.. 


Deafness on Strictly Scientific principle. Satisfaction guaranteed. 
Circulars free, EAR VAPORATOR CO., 195 LaSalle St., Chicage. 
Worcester, Mass. 


Worcester Polytechnic lnstitnte Worcester, Mass. 


in Mechanical, Civil_and Electrical Engineering and 
Chemistry. 158-page Catalogue, 1 Showing appointments 
secured Hy  Sraduates mailed Expenses low. 29th 
year. ENDENHALL, President. 


ROSE POLYTECHNIC INSTITUTE 


Terre Haute, Ind. School of Engineering. 
Electrical, civ Engineering, Chemical 


Mail, Situ- 
fons furnished 
upils. First lesson tree. Write 

A FEE, Box A, Oswego, N.Y. 


ORTHAND & 


ppetent: 


Mechanical 

urses. Well endowed. Extensive Sho ‘oundry. 
Modernly equipped Laboratories in all fe ments. 
Expenses low. Address, C. L. MEES, President. 


WOODEN TANKS. 


For Railroads, Mills and Manufactories. 
Builders of Steel Towers and Tanks. 
Red Cypress Wood Tanks a specialty. 
W. EF. CALDWELL CO,. 
217 E. Main Street, Louisville, Ky. 


Write the Smoothest and 
Last the Longest. 
mention SCIENTIFIC AMERICAN 
and send 16 cents for samples 

worth double the money. 


LE CO., JERSEY CITY, N. J. 


DIXON’S 


American Graphite 


PENCI 


JOS. DIXON C| 


OR 7 


ye Neeru, ain zee 
ZOLAB &. ORM. 


Received the. Highest Award 
at the World’s Fair. 


The ie. Hyirauic R Ram 


100% more effective with a given “other 
; cant head of water, than any o 
- - ram made. [oo 


> F. B. HANSON, 176 Center enter St., New York. New Nore 


COPE. 


Caracoa 


a MOGEY. 


Lies 


BRASS BAN 


‘Instruments, Drums, Uniforms, E 
ments for Bands and Drum Corps. 

est prices ever quoted. Fine Catalo; 
Illustrations, sailed free; it gives ad 
Music & Instructions for Amateur Bands, 


LYON & HEALY, 33-35 Adams 8t., Chicago, 


THOPIAS KANE & COPIPANY, 
64 & 66 Wabash Avenue, Chicago. 


(ese Fan Gi 


ip 


DESIGNERS AND aOTDunS: OF 
High Grade Row and Sailboats, Hunting Boats 
and Canoes, Steam and Vapor Launches % vt 
(7 Inclose 10 cents for Catalogue A. 


Canoes, Combination 
Row and Sail Boats, | 
Cruisers and Launches 


OF HIGH GRADE. 
(2 Send stamp for Illu- 


strated Catalogue “S.A.” 
HOUSATONIC 

SKIFF AND CANOE CO., 
DERBY, CONN. 


_ MONITOR 
MARINE: “AENGINE ND {PUNCHES 


. a on 
- 5 QooR. 
MONITOR VAPOR ENGINE“ POWER COMPANY 


GRAND RAPIDS, MICHIGAN. 
EASTERN OFFICE. LUDLOW STATION, YONKERS..N.¥. CATALOGUE FREES; 


2|SMALL_ GASOLINE LAUNCHES 
oe) Mite by Blin. 4b pe 


For 1 or 2 


1 —= peas Speed, 8 to 
Horr 9m: r . 
(Canoe W Caunché!) pieasure ats, Ca. 

Boats, al sizes and | rices. [2 Send 


ble B 
For Sataloyue™ S. 4.” J. H. RUSHTON, CANTON, N. Y. 
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Scientific American. 


[JUNE 6, 1806. 


MACHINES TOO! 


Founded in 1867, The Tanite Co. was one of the pioneer 
concerns in the emery wheel business and the first em- 
ery wheel concern to make a specialty of grinding ma- 
chines. It makes a few special machines, but its strong 
claim.is for simple machines of moderate size for gen- 
eral use. Send _ illustrated catalogue to 

THE TANITE CO., STROUDSBURG, PA. 


‘BVILTS oe 
LIKE A wh Tay ' ; 
STERLING CYCLE WOLKS. 


CHICAGO, 
NEW YORK — DENVER — SAN FRANCISCO 


PoueT a (; AMERA 


A Photographic 
Wonder. 


A Midget insize,a 
Giant In capacity. 
50 film exposures, 
or 4 glass pla te ex- 
posures w thout re- 
oading. Makes big 
pictures-good ones 
too. Size 14x14. 


A REAL POCKET 
CAMERA. 


Rounded corners. 


Containing all 
that is latest and 
Bi in photo- 

y. 


So Simple a Child Can Operate it. Snap Shot 

Ttme Exposures. Brice, complete, with film algss 
plate magazines, loaded fur 25 exposures, $2.50. Illus- 
trated booklet on receipt of stamp. Sample mounted 
photo freeif you mention “ Scientific American.” 


EK. B. KOOPMAN, 
Agents Wanted. 33 Union Square, New York. 


ELECTRO-CHEMISTRY, RECENT AD- 
vances in.—By J. W. Richards, A. C. Ph.D. ‘A very ex- 
haustive and interesting pauper on the progress that has 
recently been made in ihe: apparatus for und methods of 
prosecuting work in domain of electro-chemistry. 
Contained in SCIEN IC AMERICAN SUPPLEMENT, 
Nos. 1014 and ive Price 0 cents each. To be 
had at this office and from all newadealere. 


ONLY PRACTICAL MAGAZINE CAMERA. 
a SUNART’S 


“VENI, VIDI, VICI,” 


SUNART MAGAZINE, 
SUNART FOLDINGS. 
Send for Illustrated Cata- 
logue—2 cent stamp. 


SUNART PHOTO CO., ROCHESTER, N.Y. 


American 
Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 


This Company owns Letters- 


Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 


J'o Architects and fjouse Qwners 


The use of Wheeler Patent Wood Ruler on all natural interior woodwork 


insures a 
the full life of the wood is develo: 
or is Tae of the same material. 


rmanent fine finish, and leaves the woo res perfectly trans 
d. No other woods 


rent so that 
filler is so good as the Wheeler, 


In painting see exterior or interior of a house, Breinig’s Lithogen Silicate 


Paint should 


used. It stands where lead and oil fail, and outwears any other paint. 


Architects and owners in their own interests, should see their Specifications carried outin full, and examine bills 


for the articles specified before accept 
References—Most of the leading architects throughout the U. 8. 


nk work as satisfactory. 
Sole inanufecturers of the above articles. 


THE BRIDGEPORT WOOD FINISHING CO., New [lilford, Conn. 


New York, 240 Pearl Street. 


TURN IT OVER 


IN YOUR MIND. Booklet “66” tells all about tt. 


BUNDY Saves STEAM 
STEAM Tance: MONEY: 
TRAP G6-68 Contre StAN.Y, 
ere ron FINE TOOLS EVERY suop, 
Moa’ C.H.BESLY & CO. 


Y. CHICAGO, ILL.U.S.A.—— 


lf Inventors and Manufacturers 


Having new articles of merit to place on the market 
will forward samples or descri ptjon of their goods, they 
will receive careful attention and consideration by 

The Elastic Tip Co., 46 Market St., San Francisco, Cal. 


The $5.2 
POCKET KODAK 


EASTMAN KODAK ©O., 
Sample photo.and booklet ROCHESTER, N.Y. 


Sor tro 2-cent stam ps. 


F A CENTURY OF CYCLES—AN 


HAL 

interesting history of the cycle from its origin up to the 
présent time. The tirst crank-driven bicycle. The 
e-shaker’’ and its successors. ‘I'he tricycle. The 
saodeen wheel. Cycle building a science. Points of im- 
rovement, ‘I'he pneumatic tire. A hand and foot cycle. 
ith 9 illustrations. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 101. Price 10cents. Tobe 

had at this office and toa aul newsdealers. 


Chicago, 215 E. Lake Street. 


Boston, 85 Oliver Street. 


GASOLINE TRACTION ENGINES 
COMBINED ENGINES & PUMPS 
GASOLINE PORTABLE ENGINES 


Any Place 
By Any One 


CLARK’S PATENTED 
Rotary Upholstery Brush. 


Moth Exterminator. Far cleaning Button 
Indentations in Furniture‘Carriag 
Mattresses, etc. 
Preaek A ents wanted everywhere. 
PHILLIPS & CO 
{so ‘whshtagton Biter, 


Sample b 
es Sole 


wners, 
Boston, Mass. ¢ 


nit 
“No moths live oa this brush is 
mail, 50 


ENGINES, Zaire ti 


Palmer Tires 


give the rider 
confidence 


THEY are the only tires you are gure not get- 
S ting home onif punctured. Air will not eecape 
for hours, Palmer Ttres are the easiost riding, 
quickest r repaired and fastest Tires ey mark 
e high.g: wheel. They are expensive, Bend fe 
caaonace PALMER PNEUMATIC TIRE CO., cuca. 


ACCOUNTANTS 

who use the Comptometer 
have no trouble with their 
trial balance, Hasit ever oc 
curred to you that by getting 
one you might save lots o: 
time, avoid mistakes and not 
ruin your nerves ? 

Write for Pamphlet. 

FELT & TARRANT MFG CO. 

62-66 ittimoers ST , CHICAGG. 


ella Ral ‘ 
COMP Tome] ER 


THE ACKNOWLEDGED 


PERFECT 
PULVERIZER 


Of All Refractory Substances 


‘ 
Is the 


‘ Griffin Mill,” 


whose first cost, wear, and operating ex- 


pense is much less than stamp mills, and which yields a larger product 

at less cost than any other mill, with perfect success in every instance. 

It will work by either the wet or dry process, and deliver a uni- 

formly sized finished product of from 30 to 350 Mesh, with equal facility. 

- Its capacity is 3 to 4 tems per hour on Phosphate Rock, 1 % to 2 tons per 
hour on Portland Cément, Quartz Ores, etc. 


Correspondence solicited, and illustrated descriptive catalogue sent free by mail on application to 


Bradley Pulverizer Co., No. 92 State Street, Boston. 


Patterns Nos. ( and 
Patterns Nos. 3 and 
Patterns Nos. 5 and 


The Standard of the W 
no cémpeti , and the price is 


the season of 1896 at 


1896 Hartford Bicycles 


REDUCTION IN PRICE. 


Thisis the best value for the money offered in medium grade machines. 


COLUMBIAS 


—acknowledge 
rid absolutely for 


If you can't buy a Columbia, then buy a Hartford. 


All Columbia and Hartford Bicycles are ready for immediate delivery. 


POPE MFG. CO. 


Ceneral Office and Factorles, HARTFORD, CONN. 


Branch Stores and Agencies in almost every city and town. 
properly represented in your vicinity, let us know. 


2, from $80 to $65 
4, from $60 to $50 
6, from $50 to $45 


$100 


If Columbias are not 
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Bicycies, Watches Guns, Buggies H«rness, 
Sewing Machines Organs. Pianos Safer, Tools 
Scales of all varieties and 1000 other articles 
Litts free. Cutcago Scare Co, Chicago tll, 


Al a Price 


Typewriter 
Patent 


This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 


turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 


construction. Infringers will be 
vigorously prosecuted. 


Wyckoff, Seamans & Benedict. 
327 Broadway, New York. 


JESSOP 3. 


WM JESSOP & SONS L 


PRINTING INKS 


The SCIENTIFIC AMERICAN is printed with CHAS. 
ENEU JOHNSON & CO.’8 INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 


